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ANSIC 
Full implementation of the proposed ANSI standard 
for C compilers. Includes the Kemighan & Ritchie 
standard plus improvements for micro-controller 
development. 

Memory-based compiler 
ICC is a fast one-pass compiler based on main 
memory storage. This has three major advantages: 

• NO temporary files 

• NO time-consuming assembly pass 

• NO separate pre-processor stage 

This combines into one single word: SPEED 

PROM-able C 
ICC makes it possible to put C programs into 
PROM, still using the full C language and all data 
types, including type definitions, long integers and 
statically initialized variables. 

Built-in Type-Checking 
ICC has a UNIX LINT-Jike type*checking option 
built-in into the compiler. This means that Pascal- 
like warnings are generated, e.g. when functions 
are mismatched or undeclared. 



For more information contact your local distributor 



Various Options 

• 8051 — single-chip 

— 64 K CODE + DATA 

— 64 K CODE + 64 K DATA 

• 6301 and 6801 

• Z80 and 64180 



Frank Hogg Laboratory 
The Regency Tower 
Suite 215 
770 James Street 
Syracuse, NY 13203 
Phone (315)474-7856 
Telex: 646740 



Elsoft AG 

Zelweg 12 

CH-5405 Baden-Dattwil 

Switzerland 

Phone: (056) &3 33 77 

Telex 826275 



Full Package Development System 

The ICC compiler package includes: 

• C run-time library 

• //-Series Relocatable Macro Assembler 

• XLINK Universal Linker 

• XLIB Universal Librarian 

• Floating-point support 

• 150 page manual in three-ring binder 

All this together give the micro-controller program- 
mer a powerful Development System Software 
Environment. 

©IAR 

SYSTEMS 

0S-9/66xxx version distribution by: 

Micromaster Scandinavia AB 

Box 1309, $-751 43 UPPSALA, SWEDEN 

Tel int.: + 4618)38595 Telex' 76129 



NOW THE GMX MICRO-20 HAS A TWIN - 

j^^ mn9 m» GMX TWINGLE-20 
68020 TWIN BOARD COMPUTER WITH MMU 
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All the features of the GMX Micro-20, PLUS - 

• 2 Megabytes additional RAM — for a total of 4 Megabytes of RAM 

• 8 more Serial ports — for a total of 12, and expandable up to 44. 

• MEMORY MANAGEMENT UNIT 



The GMX TWINGLE-20 consists or 2 boards. One of 
the boards is the same as the Mlcro-20, except tor the 68020 
processor which Is on the MMU board It uses the same I/O 
expansion interface, serial adapter boards, and mounting holes as the 
GMX Micro-20, making it easy to upgrade existing systems. Any of 
the currently available GMX Micro-20 I/O expansion boards can be 
used to provide additional I/O capability, Expansion possibilities 
include additional serial ports (up to 44 ports total), additional parallel 
porls. and local area networking ol up to 255 GMX Micro-20s and/ or 
7WINGLE-20S. 

The MMU board contains the additional 2 Megabytes of 
RAM, 8 serial ports with 2 connectors for the SAB 4 port adaptor 
cards, and the MMU hardware The MMU is a proprietary high-speed 
design that fully supports virtual memory. The system RAM normally 
operates with only 1 wait-state, regardless of processor speed An 
additional wait-state Is needed only when program flow crosses a 4K 
boundary, The MMU can be configured for any one of four different 
maps, ranging from 8 tasks with 8 megabytes of virtual address 
space each, to 64 tasks of 1 megabyte each. The MMU can be 
disabled for applications that do not use hardware memoiy 
management. 

The TWINGLE-20 two board set can occupy the sanie 
space as a half-height 5.25* disk drive. It is available in 12.5, 16.67 
or 20 MHz. versions, and with or without the 68881 FPC. 

SPECIFICATIONS 

Size: 8.8 x 5.75 x 1.4 Inches. 

Power Requirements + 5VDC ® 8.3A typical (20MHz. with 

68881) 

The TWINGLE-20 Itself does not require a 4-12V supply +t2V 

supply requirements, if any t are determined by the serial adapter 

boards and any I/O expansion boards powered through the I/O 

Expansion Interface. 

CfflX 1337 W. 37th Place, Chicago, IL 60609 
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SOFTWARE INCLUDED: 

An enhanced version of Q2Q8ug with diagnostics tor the MMU and 
the additional RAM and serial ports. 

OPTIONAL SOFTWARE: 

UniFLEX VM, Virtual Memory version of the UniFLEX 
operating system which includes ail ot the features of the GMX 
Mlcro-20 version, plus full MMU support, 

The UniFLEX VM Operating System Is a demand-paged, virtual 
memoiy operating system written in 68020 Assembler code for 
compactness and efficiency. Any UniFLEX system wilt run taster 
than a comparable system written in a higher level language. This Is 
important in such areas as context switching, disk I/O. and system 
call handling Other features include: 
• Compact, efficient Kernel and modules allows handling more 

users more effectively than UNIX systems, using much less disk 

space. 

UNIX system V compatibility at the C source code level. 

C Compiler optimized in 68020 code (optional). 

Record locking for shared files. 

Users can share programs in memory. 

Modeled after UNIX systems, with similar commands. 

System accounting facilities. 

Sequential and random file access. 

Maximum record size limited only by the disk size. 

Multiple Level Directories. 

Up to 8 Megabytes of Virtual Memoiy per user. 
All the optional languages and software that run under Unif LEX for 
the Micro-20 are also available lor the TWfNGLE-20. 

OS-9 Users can take advantage of the additional RAM and serial 
ports on the TWINGLE-20. It does not presently support the MMU. 
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OS-9 . . . 
Making Beauti 



e Key of "C"! 
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'hen you need lo orchestrate 
beautiful music on your VM£ system, 
look to Microware for just the right 
score Our finely tuned OS^ Operat- 
ing System is truly the maestros 
choice when the project requires C 
Language development. Our super- 
lative C Compiler— also available in an 
optimized 68020 version— produces 
fast, compact ROMable code for your 
most demanding applications, A 
powerful Assembler. Linker and 
Symbolic Debugger assists in target 
development. And our C Compiler 
is source compatible with UNIX applica- 
tions and available in cross-compiler con- 
figurations for Sun, VAX and Hewlett- 
Packard environments, 

OS-9 Keeps On Performing 
Even After the Fat lady Singsl 

Most operating systems hit a sour note 
when the project reaches completion But 
not OS-9, Because of its modular design 
and UNIX-style architecture, your investment 
in OS-9 experience, tools and applications 
translates into a valuable resource for your 
company's future OS-9 can be utilized 
again and again over your entire corporate 
product range. 






An Accompaniment 
of Total Support 

Microware is proudly setting the indus- 
try's standard for customer support 
Vbu'll find outstanding technical 
documentation that leaves nothing in 
doubt when it comes to real-world appli- 
cations. A rigorous Quality Assurance 
program guarantees customer satisfaction 
by identifying trouble spots before they 
become customer problems. And with our 
Customer Hotline, you are only a 
telephone call away from courteous and 
concise information So join the growing 
legions of Microware ' C aficionados. Call 
us today and find out how you can cieate 
inspiring harmonies on your system. 



MICROWARE SYSTEMS CORPORATION 

I90# NAM ! 1 4th Street 

Des Moines. IA 50322 

Phone 515-224-1929 

W«lcnr togional Ojltie 
4401 Great America Parkway 
Santa Clara, CA 95054 
Phone 408-9800201 
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The MUSTANG-020 68020 SBC provides ■ powerful, 
compact, 32 bit computer system featuring the "state of the an" 
Motorola 68020 "super" micro-pjecasn-. It comes standard 
with 2 megabyte of high-speed SIP dynamic RAM. serial and 
parallel poita, floppy disk controller, a S ASI hard disk interface 
for inteDigent hard disk controllers and a banexy backed-up 
time -of day clock. Provisions are made for the super powerful 
Motorola MC6888 1 floating point math coprocessor, for 
heavy math and number crunching applications. An optional 
network interface uses one serial (four (4) standard, expendaH e 
lo 20) as a 125Tbit per second network channel. Supporn as 
many as 32 nodes. 

The MUSTANG-020 is ideally suited lo a wide variety of 
applieatkms. It provides a cost effective alternative to the other 
MC68020 systems now available. It is an extern introductory 
tool to the world o f hi-power, hi-speed new generation M super 
micros". In practical applications it has numerous applications, 
ranging from scientific to education. It is already being used by 
government agencies, labs, universities, business and practi- 
cally everyother critical applications center, worldwide, where 
orua multi-user, multi-tasking naeds exist. The MUSTANG- 
020 is UNIX C level V compatible. Where low cost and power 
is a must, the MUSTANG-020 is the answer, as many have 
discovered. Proving that price is not the standard for quality! 

As a software development station, a general purpose 
scientific or small to medium business computer, or a super 
efficient real-time controller in process control the MUS- 
TANG-020 is the cost effective choice. With the options) 
MC6888 1 floating point math co»|*ocnur installed, it has the 
capability of systems costing many times over it's total acqui- 
sition cost. 

With the DATA -COM P "total package", consisting of a 

Data-Comp Division 

n /</f&\\ A Decade of Quality Service'^ 

q V^SP^ Systems Wold-Wide 

Computer Publishing, Inc. 5900 Casarta SmM Road 
Telephone 615 642-4601 • Telex 510 600-6630 *S0ft, Tn 37343 



DATA-COMP Proudly Presen s the First 

Under $4300 "SUPER MICRO" See other 

advertising (backcover) for economy 

system (68008) - under $2400 complete! 



heavy duty metal cabinet, switching power supply with rf/Une 
by-passing, 5 inch DS/DD 80 track floppy. Xebec hard disk 
controller, 25 megabyte Winchester hard disk, four serial RS- 
232 ports and a UNIX C level V compatible multi- tasking, 
multi-user operating system, the price is under $4300. w/l23 
megahertz system clock united time offer). Most all popular 
high level languages are available at very reasonable cost. The 
system is expandable to 32serial ports, at a cost of less than $65 
per port, in multiples of 8 port expansion options. 



The SBC fully populated, quality tested, with4 serial potts 
pie-wired and board mounted is available for less thai $2500. 
Quantity discounts are available for OEM and special applies, 
u'ons, in quantity. All thai is required to bring lo complete 
"system** standaids is a cabinet, power supply, disks and oper- 
ating system. All these are available as separate items from 
DATA-COMP. 




AvcUabi* 125 25 Mhi systems, call for special prices 

A special version of fie Motorola020-BUG is installed on 
each board. 020-BUG is a ROM based debugger package with 
facilities for downloading and executing user programs from a 
host system. It includes commands for display and modifica- 
tion of memory . breakpoint capabilities, a powerful assembler/ 
disassemble and numerous system diagnostics. Various 020- 
BUG system routines, such as I/O handlers are «v ail able for user 
programs. 

Normal system spaed is 3-43 MIPS, with burst up to 10 
MIPS, at 16.6 megahertz. Intelligent I/O available for some 
operating systems. 

Hands-on "actual experience sessions*', before you buy, 
am available from DATA-COMP. Call or write for additional 
information or pricing, 
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Mustang Specifications 

115 Mhz (<VQauJ 16,6 Mhx avtiUbee) MC6SQ20 ftill 32~bii wide path 

32- bit wide data and vUnu bteua. txm-emih) plated 
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Country! 
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PHwLlat: 
Mua.nj-020 SBC 
Cabioei wAjwiiohmf PS 
5*-80 xmek Soppy OS/DO 
Floppy Cable 

OS-9 6SK Ptofeaaional Veraioe 
CCovpibar (J500 Value) 
WoohaanaaCabk 
Wbietwais Drive 25 Mbyte 
liaid Oiak CoaaoaW 
Shtppani USA UPS 
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MC6BSSlf^maihpru»«ar Add 

16.67 Mhx MC68020 
16.67 Mhx MC6MSI 
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Toufe 

Save $1000.00 
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25 Mbyte HD System 

$4299.80 
85Mbyte HD System 

$5748.80 

Note: Only Profession!] OS-9 Now Available (68020 Version) 

Includes ($500) C Compiler - 68020 & 68881 Supported - 

For UPGRADES Wrile or Call for Professional OS-9 Upgrade Kii 
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PAT FROM S. E. MEDIA -- A FULL FEATURED SCREEN ORIENTED TEXT EDITOR 
with all the best of PIE. For those who swore by and loved PIE, this is for YOU! AH PIE 
features & much more! Too many features to list And if you don't like ours, change or add 
your own. C source included. Easily configured to your CRT terminal, with special configuration 
section. No sweat! 

68008 - 68000 - 68010 - 68020 OS-9 68K $229.00 
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PATiJUST 

Special $249.00 

JUST 

JUST from S. E. MEDIA - - Text formatter written by Ron Anderson; for dot matrix 
printers, provides many unique features. Output formatted to the display. User con- 
figurable for adapting to other printers. Comes set-up for Epson MX80 with Graflex. Up 
to 10 imbedded printer control commands. Compensates for double width printing. 
Includes normal line width, page numbering, margin, indent, paragraph, space, vertical 
skip lines, page length, centering, fill, justification, etc. Use with PAT or any other text 
editor. The ONLY stand alone text processor for the 68XXX OS-9 68K, that we have 
seen. And at a very LOW PRICE! Order from: S.E. MEDIA - see catalog this issue. 

68008 - 68000 - 68010 - 68020 OS-9 68K 
V With 'C source $79.95 J 
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INTRODUCTION 

This chapter discusses profilers and other 
means of assisting In determining what parts of a 
program need attention when attempting to opti- 
mize or to debug complex program operations. 

PROFILERS 

A profiler provides a means of studying a 
program to determine characteristic execution 
counts (and sometimes durations) encountered 
when executing a program under various Inputs. 
Some profilers provide execution traces at some 
level of detail (instruction, statement, label, func- 
tion, breakpoint). 

There are many manners In which to provide 
a program profile. Different approaches provide 
different types of profiles, although they may often 
be combined to provide composite statistics. Be 
aware, however, that if the system is being used to 
measure itself, the more detailed the attempt to 
perform profiling, the more disrupted will be the 
operations of the original program, especially In 
detailed timing operations. This effect is analo- 
gous to the "Uncertainty Principle" of atomic 
physics. 

Knuth. in several of his earlier books and 
articles, used logical profiling to analyze algo- 
rithms. Given a listing of a short program and 
sample input, he manually determined the num- 
ber of times each line of the program would be 
executed. For assembler programs, he multiplied 
the number of times each instruction would be 
executed by the number of machine cycles re- 
quired to execute each instruction to generate the 
individual Instruction and algorithm timings. 
Since the system Is not measuring itself, the 
results will be exact. As expected, manualgenera- 
tlon of profiles by this means becomes tedious, 
error-prone, and prohibitive for complex algo- 
rithms. 



This process of logical profiling could certainly 
be automated through the use of a simulator, 
eliminating the human effort required. This ap- 
proach is. in fact, used for studying assembler 
routines, optimizing them and assuring that they 
will work as expected, in the required amount of 
time, for critical sections of code. Unfortunately, 
this method becomes almost unusable for pro- 
grams coded in high-level languages and for pro- 
grams which are veiy hardware-timing-dependent, 

A minimal profiler can be produced by inserting 
a counter into each function to count the number 
of calls, then outputtlng the names of the functions 
and the counts before termination. This can be 
surprisingly effective in cases in which the func- 
tions are small and single-purpose. The overhead 
due to these counters would probably be small 
enough to leave the code active permanently, but 
conditionally output the names and counts. This is 
the method used by the 6809 OS-9 C profiling 
facility, described later. 

A minor enhancement to this minimal profiler 
would be to provide an optional function trace for 
debugging purposes. Code would be inserted into 
the entry and exit points of each function to identify 
the function being called, its parameters, and its 
return value, if any. If the program were abnor- 
mally terminated while the trace were active, the 
last output would Indicate the function In which the 
failure occurred. This is the method used by the 
dbug facility developed by Fred Fish, which is 
described in a later chapter. 

A more useful profiler would involve creating a 
counter for each line of code or for each active 
statement. Since this would become tedious in a 
program of any length, il would preferably be done 
automatically by another program or by the C 
compiler. The overhead induced by the addition of 
all these counters will be substantial: however. 
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unless the actions of the program are real-time- 
dependent, this will have no elFect on the execu- 
tion of the program statements. This is the 
method used by many of the C compiler profiling 
facilities in the past and on several smaller current 
systems. 

An alternative to modifying the program code 
in this manner Involves taking snapshots of the 
contents of the program counter while the pro- 
gram being profiled Is in execution, on an inter- 
rupt-diiven basts. If the program is executed for 
a sufficiently- long time, and the sampling inter- 
vals are sufficiently-short, the aggregate numbers 
generated In this manner will accurately indicate 
both counts and times, at some level of detail 
(either at the line or at the function level). This is 
the method used by the UNIX (c AT&T) profiling 
facilities, It Is also the method used by many 
hardware monitoring devices. 

A possible extension tocuirent snapshot tech- 
niques would be to trace the stack of function calls 
back to the main function on every snapshot. 
Since this would materially increase overhead and 
would require maintaining substantially more 
information, no currently available systems pro- 
vide this capability. However, it would provide 
more information about the amount of time spent 
in vaiious parts of a program than currently 
available. 

In the future, with the increasingly more 
powerful small and mini systems becoming 
cheaper and more cost-beneficial, such facilities 
may become common. However, they will proba- 
bly involve substantially more than profiling, 
being full-featured interactive development and 
debugging systems patterned more after Turbo C 
and Quick C than batch C compilers. The facilities 
provided by these newer systems will provide 
fully- integrated software development stations 
similar to those currently provided for develop- 
ment of printed -circuit boards. 

UNIX PROFILING TECHNIQUES 

A program being executed by UNIX creates a 
profile file If It has been compiled and loaded with 
the -p option of the C compiler. This option 
command Inserts calls to the profile facility at the 
beginning and at the end of execution. It is the 
final call to the profile facility at the end of execu- 
tion that causes a profile file to be written. The 
number of calls to a function Is tallied If the -p 
option was used when the file containing the 
function was compiled. 



The name of the file created by a profiled pro- 
gram Is controlled by the environment variable 
PROFDIR If PROFDIR does not exist, a file named 
monltor.out is produced in the current directoiy 
when the program terminates. If PROFDlR^string. 
"strlng/pid.progname" is created, where progname 
consists of argv|0| with any path prefix removed, 
and pid is the program process id. If PROFDIR is 
empty, no profiling output is produced. 

The prof 11 function examines the task's program 
counter at each clock interrupt (normally i/60th 
second), subtracts an offset from it. multiplies the 
result by a scaling factor. If the resulting index 
corresponds to a word inside a buffer, the profit 
function increments that word. 

A scale factor of or 1 turns ofl profiling. A 
dummy buffer size of zero renders profiling ineffec- 
Uve.. Profiling Is stopped after an exec system call 
Is executed, but remains on in both child and 
parent after a fork system call is executed. Profiling 
is immediately stopped if an update in the buffer 
would have caused a memory protection error. 

A large single function may be logically split into 
subsections for profiling purposes by coding MARK 
statements at strategic locations. 

Only programs that call the exit function or 
return from the main function cause a profile file to 
be produced unless a final call to the profile facility 
Is explicitly coded. This Includes programs which 
are abnormally terminated by the operating sys- 
tem. 

The times reported in successive identical runs 
may show variances of 20 percent or more because 
of varying internal hardware and multi-user char- 
acteristics. Even if a selected program seems to be 
the only process using the machine, hidden back- 
ground or asynchronous processes may afreet the 
data. Call counts are always recorded precisely, de- 
spite variations in timing statistics, at least within 
the limitations of the snapshot procedure. 

DISPLAYING RESULTS OF PROFILING 

If the results of profiling a program are not 
meaningful to the user, the entire effort is futile. For 
simple profile operations, such as for line, state- 
ment, or function counts, a simple list of function 
names and line or statement numbers and counts 
would be a minimal requirement. 

Abetter presentation of the same data would be 
sorted in reverse order by count and displaying line 
or statement number and function name. A minor 
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Improvement to this list would be to display per- 
centages relative to lhe total number of calls. 
Simple linear lists are insufficient for displaying 
more complex profile results, however. 

The UNIX prof program interprets results of 
the profiling operation described earlier. It is 
important since it is representative of a class of 
profilers based on snapshots, rather than simula- 
tion or program modification. 

Following is a description of the UNIX prof 
program. It Is invoked with a command line of the 
following form: 



-m mdata Use file mdata instead of monitor. out file. 
-s Print a summary of parameters and statistics, 
-z Include all symbols in the profile range. 

SAMPLE PROFILE APPLICATION 

To provide a concrete example of the application 
of profiling, consider the evaluation of whether it is 
more efficient to calculate factorial values by recur- 
sive or by iterative techniques. Following is the 
pro-am to be profiled: 

■include <stdlo.h> 



prof [-acnt] [-ox] [-g] [-h] [-m 
mdata] [-s] [-z] [prog] 

Prof interprets a profile file produced by the 
profile facility. The symbol table in the object Hie 
prog is read and correlated with a profile file 
produced by prog in actual execution under spe- 
cial options, as described above. 

For each external text symbol found in the 
program tie, the percentage of time spent exe- 
cuting between the address of that symbol and the 
address of the next higher is printed, together with 
the number of times that function was called and 
the average number of milliseconds per call 
External text symbols which would have been 
reported with zero calls or zero time are normally 
not output to the report. 

The mutually-exclusive options a, c. n. and t 
determine the type of sorting of the output lines: 

-a Sort by increasing symbol address, 

-c Sort by decreasing number of calls, 

-n Sort by increasing lexical symbol name, 

-t Sort by decreasing percentage of tine. 

The mutually-exclusive options o and x spec- 
ify the printing of the address of each symbol 
monitored: 

-o Print symbol addresses in octal. 

-x Print symbol addresses in hexadecimal . 

The following options may be used in any 
combination: 

-g Include non-global symbols {static functions] . 
-h Suppress the page headings normally output. 



main (argc r argv) 
int argc; 
char *argv ( ) ; 
( 

register double result; 

register int 1; 

register int j; 

register int ix; 

register int times ■ 10; 

double iterative (); 

double recursive (); 

extern int atoi {); 

if (argc > 2) 
i 

print fTrepeated %d times\n", times - 
atoi(argv[l]>); 

for {ix «• 2; ix < argc; ix-M ) 
{ 

if Mi • atoi (argv [ix])) > 0) 
( 

for (j - 0; j < times; ++j> 

result = recursive ( (double) i); 
printf ( n recursive(ld) Id llf\n", 
times, i, result); 
) 

else 
{ 

for (} - 0, i - -i; j < times; *+j) 
result - iterative li) ; 
printf ("iterative (Id) Id %lf\n", 
times, i r result) ; 
) 
) 
) 

exit(O); 
) 

double recursive (value) 
register double value; 
{ 

if (value > 1) 

return (value *- recursive {value - 1)); 

return U); 
\ 

double iterative (value) 
register int value; 
( 

double result; 

for {result m 1; (value > 1) ; result *■ value- 
); 

return (result); 
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This program was compiled under UNIX with the -p 
opt ion . 

Running the program with the following cormvind line: 

reculter 10 100 

produced the following output ( ... represents many 
zeroes) : 

repeated 10 times 

recursive (10) 100 9332621S44394410200000 ... 
000.000000 

Executing prof on the resulting monitor.out 
file produced the following output: 



Executing prof on the resulting monitor.out file 
produced the following output: 



irimo 


Second* 


Ci*tft«es 


•Calls 


msec/call 


Name 


<4.3 


0,09 


0.09 


1000 


0.089 


recursive 


25.0 


0.05 


0,14 


1000 


0.050 


_fanptd 


15.0 


0,03 


0.17 


991 


0.03 


_fmuld 


10.0 


0.02 


0.19 


990 


0,02 


_fsutt) 


«.3 


0.01 


0.20 






^mcount 


0.7 


0.00 


0.20 




1. 


atol 


0.7 


0.00 


0.20 




1. 


main 


0.0 


0.00 


0.20 




0. 


print f 


0.0 


0.00 


0.20 




0. 


ProMl 


0.0 


0.00 


0.20 




0. 


_ftdtol 


0.0 


0.00 


0.20 




0. 


creat 


0.0 


0.00 


0.20 




0. 


Cdlvd 


0.0 


0.00 


0.20 




0.0 


fltod 


0.0 


0.00 


0.20 




0. 


monitor 


0.0 


0.00 


0.20 




0, 


getenv 


0.0 


0.00 


0,20 




0. 


strcpy 


0.0 


0.00 


0.20 




0. 


__doprnt 


0.0 


0.00 


0,20 




0. 


fevt 


0.0 


0.00 


0,20 




0. 


_dtop 


0.0 


0.00 


0.20 




0. 


x*rlt« 


0.0 


0.00 


0.20 




0. 


wrtchJc 


0.0 


0.00 


0,20 




0. 


_flndbuf 


0.0 


0.00 


0.20 




0. 


isatty 


0.0 


0.00 


0,20 




0. 


loctl 


0.0 


0.00 


0.20 




0. 


_ttostr 


0.0 


0.00 


0.20 




0. 


mejocpy 


0.0 


0.00 


0.20 




0. 


write 



Running the program with the following com- 
mand line: 



reculter 10-100 

produced the following output 
many zeroes): 



represents 



repeated 10 times 

iterative! 10) 

100 9332621544394417500000... 000.000000 



VrU* 


Seconds 


Cunsecs 


♦Call* 


ewec/cal 1 


Kane 


41.7 


o.os 


0.05 


992 


0.05 


fltod 


25.0 


0.03 


o.oa 


991 


0.03 


fituld 


25.0 


0.03 


0.11 


10 


3.0 


Iterative 


7.1 


0.01 


0,12 


2 


4. 


aonltor 


1.2 


0.00 


0.12 






(•count 


0.0 


0.00 


0.12 


t 


0. 


creat 


0.0 


0.00 


0.12 


1 


0. 


ttatol 


0.0 


0.00 


0.12 


2 


1. 


print t 


0.0 


0.00 


0.12 


2 


0. 


prof 11 


0.0 


0.00 


0.12 


1 


0. 


fdlvd 


0.0 


0.00 


0.12 


2 


0. 


Jtol 


0.0 


0.00 


0.12 


1 


0. 


get en v 


0.0 


0.00 


0.12 


1 


0. 


strcpy 


0.0 


0.00 


0.12 


2 


0. 


doprnt 


0.0 


0.00 


0.12 


\ 


0. 


jnaln 


0.0 


0.00 


0.12 


\ 


; . 


Icvt 


0.0 


0.00 


0.12 


1 


0. 


dtop 


0.0 


0.00 


0.12 


1 


0, 


fwrlte 


0.0 


0.00 


0.12 


: 


0. 


urtchk 


0.0 


0.00 


0.12 


: 


0. 


Undbuf 


0.0 


0.00 


0.12 


i 


0. 


Isatty 


0.0 


0.00 


0.12 


\ 


0. 


loctl 


0.0 


0.00 


0.12 


2 


0. 


ltOfltr 


0.0 


0.00 


0.12 


1 


0. 


meracpy 


0.0 


0.00 


0.12 


: 


0. 


write 



There are several conclusions which may be 
drawn from the profiling results shown above. The 
most obvious is that the iterative calculation is 
substantially more efficient than the recursive cal- 
culation. This is prtmarOy due to the overhead of 
calling the recursive function 1000 times in this 
case versus calling the iterative function 10 times. 
The difference in the results is due to roundoff. 

Another obvious conculsion is that this simple 
program called many functions which must have 
been provided by the compiler and library, since 
they were not coded in the program. Most of these 
functions are derived from the use of floating-point 
data types and from the myriad of functions which 
may be called from the printf family of functions. 
The remainder are primarily due to the functions 
involved with the profiling facility. 

Note that it is not possible in this and in many 
other cases to determine how much of a programs 
lime is spent in one particular function from profil- 
ing alone, since functions which call other func- 
tions do not receive their full time on the report, as 
the sub-functions themselves receive their own 
times. It is possible, however, to compare two 
different means of accomplishing the same results 
on a macro level, as was done here. 



EXAMPLE C PROGRAM 

Following are this month's example C func- 
tions; _dumprof displays the profile information 
gathered by programs generated by the 6809 OS-9 
C compiler as they call _prof when compiled with 
the -P option. 
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ITie -P option of this C compiler generates code 
at the beginning of each function that calls _prof 
with the function's absolute address and a pointer 
to the name of the function, null-delimited. 

The _prof function tallies the number of calls to 
each function. It could be readily modified to trace 
the execution of functions. This would involve only 
the addition of a statement to output the name of 
each function, as encountered. However, it could 
not be used (without modification to the C com- 
piler) to provide a function trace providing informa- 
tion on the entrances and exits to functions. 

/• Microware OS-9 6809 C program profiler */ 

iinclude <stdio.h> 

♦define MAXFUNC 63 /" max number of functions V 

typedef struct profs tr 
< 

int CfuncH); 

char *fname; 

long count; 
I prof; 

static prof pfsIKfcXFUNC] ; 
static prof *pfree - pfs; 
static prof "proax ~ Kpfs IMfcXFUMC] ; 

_prof {afunc, name) /* function address and name •/ 
int CafuncM); 
char *name; 
i 

register prof *p; 

/♦ linear search for the function address */ 
for {p ■ pfs; p < pfree; **p) 

if {p->func -- afunc) 

{ /* function found* bump count "/ 
++ (p->count) ; 
return; 

) 
if (pfree > pnax) 
{ /• no more room? •/ 

p - pfree - ] ; 

p->fname - p->fname ? *???7????" : 
name; 

f 

else 
{ /" enter the function in table •/ 

p ■ pfree* ♦; 

p->fname - name; /" pointer to function 



name */ 



} 



p->func = afunc; /* pointer to function 



J 

♦f (p~>count) i 



/* _dumprof() is called by exit() at program end. 
It may be called at any time to get a 
count */ 

_dumprof 



{ 



register prof *p; 



/■ make mccosh 
/* flush stdout 



pflinitO; 
print f work •/ 

fflush(stdout) ; 
first V 

for (p - pfs; p < pfree; * +p) /• dunp names 
and counts "/ 

fprintf (stderr, * %6s<) %ldVn", p- 
>fnaroe, p->count) ; 
} 
, in 

>% 

zee 
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PUTTING THEM TOGETHER 



I find that when doing this column, one thing 
always leads to another. That is one of things that 
makes It interesting. Although there are times 
when I hit a dry run of ideas ( commonly known as 
writers block), most times the ideas lead one to the 
next. 

Last month I went into a discussion about 
meigingflles. The main thrust ofthe column was 
that when modules were combined into a single 
file they took less room in memoiy on Level 11. All 
the modules are assigned to one continuous area 
of memory. If the files had been loaded separately, 
they would assigned blocks of memory separately. 
Block size varies from system to system. So the 
amount of waste can also vaiy. I found the waste 
could be quite large. For example, a IK module 
placed ina 4Kmemoiy block is wasting 75% ofthe 
memory. 

This is not the only reason that files might be 
merged. Another veiy good reason would be to 
load separate program parts. This is often used in 
Basic09. 

In Basic09 routines are written as separate 
procedures. Unlike a language like C where the 
separate parts are combined with a linker as a last 
step, in Basic09 they stay as separate entities. 
Each procedure is separate from the others. Even 
after they are packed they all have the status of 
subroutine modules. The main executable mod- 
ule that runs them is either Basic09 or Runb, 



The most basic way to run the modules is to have 
them all in the commands directoiy. Remember 
that they all have been packed at this time. Then 
the main module is entered on the OS-9 commands 
line, llxt shell goes and finds that module. It 
recognizes it as a subroutine module and its lan- 
guage as Basic09. It then gets Runb. Runb 
actually runs the module that was entered. If that 
module call other subroutine modules, they too are 
loaded into memory and executed. 

A small example is in order. It will help to 
demonstrate. I present the following 3 procedures. 
They were created and packed. The main proce- 
dure calls two others. It runs "proc 1 " which merely 
identifies Itself. The second one identifies itself and 
then creates a shell to executed the commands 
MDIR I packed these separately and placed them 
in the qcommands directory. 

PROCEDURE main 
RUN proc 1 
RUN proc2 
END 

PROCEDURE proc 1 

PRINT "This is the first procedure" 

END 

PROCEDURE proc2 

PRINT This is the second procedure" 

SHELL "mdir e" 
END 
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To run the procedure main, I entered: 

OS9:maln 

The shell loaded "main* and Runb. Runb then 
executes tnata". In turn as m procl" and *proc2" 
are encountered, they are loaded and run. The 
results looked like this. 

This is the first procedure 
This (s the second procedure 

Module Directory at 16:04:19 

Block Offset Sire Typ Rev Attr Uae Module Name 



c 





2F19 11 


1 


r. . . 


1 


RunB 


18 





3D 22 


1 


r. . , 


i 


main 


19 





4$ 22 


1 


r. . . 


1 


procl 


IA 





SO 22 


1 


r. , , 


1 


proc2 


1C 





26A 11 


1 


r. . . 


1 


K)lr 



I took the liberty to remove all. but the last few 
entiles to this table. It does show how "main", 
"procl" and "proc2" have entered memory. Also 
this shows that each one of the procedures and 
Runb have been entered Into different memory 
areas. This of course brings us back to the 
argument of last months column. Memory space 
is being wasted. My system has 2K RAM per block. 
As you can see the procedures are small using only 
a small fraction of the available space. 

I merged the three procedures into one file called 
"main". The first packed procedure In it is the 
original "main*. Then I tiled "main" again with the 
following results. 

This is the first procedure 
This is the second procedure 

Module Directory at 14:29:20 

Block Offset Size Typ Rev Attr Use Module Name 



IB 





2F19 11 


1 


r. . 


1 


RunB 


20 





3D 22 


; 


r. , 


1 


main 


20 


3D 


AS 22 


i 


r. . 


1 


procl 


20 


62 


SO 22 


l 


r. . 


1 


proc2 


22 





26A 11 


l 


r. . 


1 


ran? 



Again I am showing only an abbreviated ll£tli\g. 
This time *main\ *procP. and "proc2" are in the 
same block. Collectively they still do not take up 
much of the 2K RAM. But there is the other 4K 
from before that is not used. If you writing large 
programs In Basic09. it will be an advantage to 
merge the files. 



Packed files are not the only files that can be 
merged. ASCII files for Basic09 can also be merged. 
They need only be placed sequentially. Rather than 
use Runb to run them. Basic09 is used to execute 
the program. It Is Important to provide enough 
memory for it. The flies are loaded Into Basic09's 
memory space. There must be sufficient space to 
hold the procedures, the data area required and 
overhead. If you are in Basic09. the MEM command 
can be used. To get 20K memory enter: 

B:MEM 20000 

If you want to run the procedures from the OS-9 
Shell level, the input line states how much memoiy 
is needed. Let's say the procedure "main" is to be 
run. It is large enough to need 20K of memoiy. The 
following would be needed to run it. 

OS9:baslc09 main #20k 

As long as lhere is sufficient memoiy available 
everything will run fine. 

There is one thing to know about merging files { 
packed or ASCII ) for Baslc09. If they are In packed 
format, be sure that the first procedure to run is 
first in the file, if they are in ASCII format, the first 
procedure to i\jn must be at the end. In most cases 
your final product will be packed. I do know of only 
one program that will not run packed and must be 
run from the ASCII file. This is the exception. 
Usually you will want to pack them. 

SPLITTING WHAT HAS BEEN MERGED 

Eventually it will be necessary to break up the 
modules that have been merged Into a single file. 
Maybe you will want to extract a particular module 
for some special use. Perhaps a reorganization will 
be In order. Whatever the reason, once modules 
have been placed together under one file, the means 
to separate them should be available. 

I offer a Basic09 program this month called 
BUSTUP, It is designed to split a file that has 
merged modules. The program Is listed at the end 
of this month's column. The program is not difficult 
to use. Once it has been created and packed into 
the commands directory, it can be entered from OS- 
9. It will ask two questions. First it will prompt for 
the input file name. This is the file with the merged 
modules. Then it will ask for an output directory. 
This is where it will deposit the modules. It will 
write them to the directory using their module 
names. 
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The program is not realty difficult, It reads from 
the input file. It inputs the header. Uses the 
header infoimation and writes the output file. It 
writes out as many bytes as were noted in the 
header. If the end-of-flle was not reached it reads 
another header and writes another file. This 
continues on until the file's end is reached. 

There a few little details that should be ex- 
plained. When extracting the files name, the 
character with the most significant bit set must be 
found. This is the last character of the module 
name. This Js found by looking for a character 
greater than $80. There is another Interesting 
detail. Since the module's name is not known at 
the beginning when the file is opened, a temporaiy 
file name Is used. I used the name XYZ. This 
sounds like a name that should not have too many 
conflicts. It would be very unlikely that this name 
would otherwise appear. 

If you own the BASIC09 TOOLS from Southeast 
Media, you can use the call GETPR which returns 
the current process ID. Then instead of using 
XYZ. an unique file name could be created. Let's 
say that your process ID is 7. The temporaiy file 
name could be called TEMPORAKY_7. The advan- 
tage to this is that if you are on a multi-user 
system and by chance someone else is using this 
program, neither user will conflict with the other's 
file name. 

This little program can be used to break up any 
file that consists of OS- 9 modules. For other types 
of files, it will not probably work correctly. It 
considers the information in the header to be 
correct. No error checking is done. Errorchecklng 
can be added, if you wish. Although I think 
prudent use of the program will yield good results. 

ANOTHER FILE MERGER 

There are other ways to blend files that can be 
later separated. Not always will you want to blend 
together only executable modules, There may be 
varying reasons to want files merged. A laige file 
consisting of many smaller ones would easier to 
maintain. It could easily be transported from 
media tomedia. Individual modules would not get 
lost from the whole. 

I saw one system in which diiferent file types 
were merged into one file. The file consisted of 
source, documentation, histoiy. and executable 
files. The merged file would then be stored away. 
All the files remained together, intact. If it became 



necessaiy to examine anyone of the Individual files. 
it could easily be extracted. The beauty of the 
system was that only one file had to maintained. 
Nothing could get lost. 

I started to consider a similar system to this one. 
A system in which any set of files could be kept 
together in one single unit. About this time Don 
Williams gave me call and asked about whether I 
would be interested in creating a system that 
allowed large files to split into smaller ones. Ii 
suddenly occurred to me that this was the opposite 
of the merged files. Yet they were really the same. 
So I created ARCHIVE ROUTINES. 

Files created by ARCHIVE are made with a unique 
header. Also, they use whole sectors on the media 
to speed I/O. Each header contains key informa- 
tion such as the file's name, attributes, size and 
checksum. For split files there is a number indicat- 
ing which part of the file is stored. Also the location 
of subsequent parts is kept. Even if archived files 
are merged, the target file can still be recreated. 

That is enough about the ARCHIVE ROUTINES. I 
will tell you more about ARCHIVE ROUTINES at a 
later time. Or you can contact Southeast Media for 
more infoimation. Until next time, take care. 

LISTING 

PROCEDURE bustup 

0000 

0016 

0019 

002A 

003C 

0051 

0054 

006A 

006D 

0079 

009C 

00BF 

00E1 

0104 

0107 

011D 

0120 

013D 
length : 
typ, lang, 

01 6C 

01 6F 

0185 

018E 

0195 

01A1 

01A8 



A ******************* 

* 

* NAME: bustup 

* DATE: 17-JAN-88 

* AUTHOR: Ron Voigts 



* Function: 

* This Basic09 program will split 

* a file of OS- 9 modules that were 

* previously merged. It pronpts 

* input file and output directory. 
* 

* ******************* 

* 

* Setup the TYPE definitions 
TYPE header-sync: INTEGER; 

INTEGER; name: INTEGER; 

attr, rev .BYTE; parity:BYTE 

(* 

(* Dimension variables 

DIM h: header 

DIM header_size: INTEGER 

DIM tenp_name:STRING[10) 

DIM found^name: BOOLEAN 

DIM input^name: STRING [80) 
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01B4 


DIM output_directory:STRING[80) 


0400 


01C0 


DIM inpath:BYTE 


04 0D 


01C7 


DIM outpath:BYTE 


0416 


OICE 


DIM new_name: STRING [80] 


0423 


OlDA 


DIM c:BYTE 


0434 


01E1 


DIM count :INTE(ZR 


04 3A 


01E8 


(* 


04 3E 


OlEB 


(* Assign variables 


04 4B 


OlFE 


temp_name : -"xyz" 


044D 


0208 


header_si ze : -SIZE (h ) 


044F 


0212 


f ound_nama : -FAISE 


0459 


0218 


<* 


04 64 


021B 


(* Get starting parameters 


0476 


0235 


INPUT "Enter file to be split: 


04 7A 


, input_j 


lame 


04 7D 


0255 


INPUT "Enter output directory: 


0491 


, output 


_di rectory 


0497 


0275 


(* 


04 9A 


0278 


(* Get input file and 


04 BE 


02 8E 


(* set up output directory 


04D5 


02A8 


OPEN # inpath , input_name : READ 


04D9 


0284 


CHD output directory 




02B9 


(* 


+++ 


02BC 


(* I«oop to process input file 




02D9 


WHILE NOT(EOF(#inpath)) DO 




02E4 


new name:*"" 




02EB 


C* " 




02EE 


(* Get header for the file 




0308 


GET # inpath ,h 




0312 


<* 




0315 


(* Open output path 




0328 


CREATE #outpath , temp_name : WRITE 




0334 


r 




0337 


(* Write header info to output 




0355 


POT #outpath,h 




035F 


(* 




0362 


(* Find file name and size 




037C 


h . name : -h . name -header size 




038F 


count : -h ♦ length-header^size 




039E 


(* 




03A1 


(* Write file to output path 




03BD 


WHILE countoO DO 




03C9 


GET #inpath/C 




03D3 


<* 




03D6 


(* I«oo* for name 




03E* 


IF h.name-0 THEN 




03F5 


f ound^_name : -TRUE 




03FB 


END IF 




03FD 


(* 





(* Find name 
IF found_nan»e THEN 
IF c>-$80 THEN 
new_nanie : -new_nanie*CHR$ (c-$80> 

f ound_name : -FAISE 
ELSE 

new_name:-new_name+CHR$ (c) 
ENDIF 
ENDIF 

PUT #outpath,c 
count: -count- 1 
h . nane : -h . name- 1 
ENDWHII£ 
(* 

(* Close output file 
CLOSE loutpath 
(* 
(* Change tempo razy name to real one 
SHEIiL "rename "+ten£>_name+" "+new_nanie 
ENDWHII£ 
END 
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Mile 9, heading for Mile 10 



MERGING 



In our last lesson we made use of merging at an Intuitive level to reduce the number of rows in our 
flow-table, and as a result the number of relays In our circuit. Now let's take a look at a more scientific 
method. 
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(a) 



Diagram 36 



(b) 



The ilow-table shown in 36a represents only the Box-As of an attempt at designing a control- 
circuit. It's apparent that several mergeis are possible, so to help us in making a best choice (that is. 
to arrive at the minimum number of rows) a "merger-diagram" is constructed. Diagram 36b shows 
that it consists of a circle of smaller circles, numbered from 1 to 6 to correspond to the flow-table 
rows, with a line connecting those circles where a merger Is possible in the flow-table. 

Commencing with row 1, we observe that it will merge with both row 2 and row 3. A line is there- 
fore drawn to connect circle 1 to both elides 2 and 3. Checking row 2 against all succeeding rows, we 
find that it will merge only with row 3. so a line is drawn to connect circle 2 with 3. And so on through 
the complete table until we end up with Diagram 36b. 

Rows 1, 2 and 3 can all be merged into one row, BECAUSE EACH CIRCLE IN THIS GROUP IS 
CONNECTED TO THE REMAINING TWO. If the line 1-3 were missing in the merger-diagram, wed 
have to make a choice between merging rows 1 and 2 OR rows 2 and 3. Depending on our choice we'd 
end up with different circult-dia^ams. but they'd nevertheless be functionally equivalent. 

In the remaining circles we can choose to meige 4. 5, 6 and 6, BECAUSE EACH ONE IS CON- 
NECTED TO THE REMAINING THREE, and leave 7 on its own, OR to meige 4. 5 and 6 as a triple and 
7 and 8 as a double. Either choice leaves us with a reduced total of 3 rows and thus only 2 relays. 
Instead of the original 6 rows and three relays. In addition, of course, because 2 to the power of 2 
covers 4 rows, we'd have a row of phis to play with. So we'd have a choice of two different but func- 
tionally equivalent machines! Don't forget though, that In an actual design, the output states In Box-C 
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must also be checked for compatibility when merging rows, A general rule for merging Is that ROWS 
MAY BE MERGED PROVIDED THEIR BOX-As ARE EQUIVALENT OR PSEUDO-EQUIVALENT, AND 
THEIR BOX-Cs ARE COMPATIBLE. 
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(a) 



Diagram 37 



(b) 



With the aid of the merger-diagram of 36b. merged flow-tables arc formed as shown In Diagram 37. 
(a) Illustrates one choice, formed by changing all numbers 1. 2 and 3 to 1; 4. 5 and 6 to 2: and 7 to 3. 
while (b) shows the alternative, formed by changing all numbers 1. 2 and 3 to l; 4. 5 and 6 to 2; and 7 
and 8 to 3. Each of the resultant flow-tables gives us a row of phi-states, and In addition the first 
choice has an extra phi-state In row 3, As of now. as far as 1 know, there is no way to tell, In advance, 
which alternative will result In the better circuit, other than to try them and see. Maybe one of you 
will be able to figure this out! If so. you should let us all know right away!! 

GRAY-CODING 

Why is Gray-coding so Important? YouVe probably been wondering why we bother to Gray-code 
the boxes In our state-diagrams Instead of sticking in any old binary number that comes Into our 
head, or at least simply numbering them in strict binary order. It would certainly make life a lot easter 
for us! The reason we do so Is to ensure that ONLY ONE CHANGE CAN TAKE PLACE AT ANY ONE 
TIME in the cycling of our machine, and so the relative speed of operation of the various components 
is not as critical when we come to design our machine. Let's look further into this! 
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Diagram38 



(b) 



Diagram 38a shows the state-diagram of a typical 4-state machine. Gray -coded in the normal 
manner, while 38b shows a similar 4-state machine coded In strict binary sequence. Let's see what 
COULD happen with the second machine. The transition from state 1 to state 2 Is the same as In our 
Gray-coded machine, only a single bit changing In the code. However, the move from state 2 to state 3 
requires that relay Yl be energised at the same time that Y2 Is de-energlsed. 

This coding 1$ making the completely unwarranted assumption that both these relay actions will 
occur simultaneously. Even If this were so whea the machine is first built with brand-new relays (and 
it's not THAT likely), there Is no guarantee that one ol the relays won't eventually become more slug- 
gish In Its mechanical action relative to the other. Thus. If Yl slows down first It means that Y2 will 
switch first, causing the code 00 to be set up AND SHOOTING US BACK TO STATE 1. On the other 
hand, if Y2 slows down first, the code 1 1 will be created, which will shoot us ahead to state 4, com- 
pletely by- passing state 3. 
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There's no problem between states 3 and 4. where only one bit-change Is called for. The transition 
expects Y2 to de-energise - there's no question of a "critical race** with another relay, and so the 
circuit action will remain In state 3 until such time as Y2 does eventually decide to de-energise and 
move it into state 4. 

In moving from state 4 to state 1. we're relying on the fact that both Yl and Y2 will de-energise 
simultaneously, and again, depending on which relay is the faster, we'll Jump backwards to either 
state 2 or state 3. You'll see from all this that in the absence of Gray-coding, even In the unlikely 
event that everything works OK when the machine is brand-new. future action is likely to be VERY 
erratic indeed! Just imagine the problems in only a 6-bit machine, where perhaps the sequence goes 
from 000OOO to 111111. and we're expecting six different relays to eneigise completely in step!!! Some 
hope! 

ADVANCED GRAY-CODING 

Let's consider the state-diagram of Diayam 39a. consisting of states 1 to 5 cycling in the sequence 
indicated, Five states require 3 relays, so as a first step in our Gray-coding we'll code the loop 1-2-3 
- 4 - 1 with a 3-blt binaiy number. When we try to Gray-code the loop 2-3-5-2. however, we find 
that it's IMPOSSIBLE to assign a code to state 5 such that it's only one bit different from both states 2 
and 3 (to which It's connected). Now what do we do? 
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Diagmm 39 



(b) 



DUMMY STATES 



The solution (see 39b) is to insert a "dummy" state 6 into the loop between states 3 and 5. so the 
loop now becomes 2-3-6-5-2. But what of the flow-table which this new state-diagram repre- 
sents? Any changes in the state-diagram MUST result in changes of some sort to the flow-table, and 
in the example used here the effect is that all UNSTABLE states 5 in the flow-table (that Is. all Box-As 
bearing the number 5. OTHER THAN THOSE IN ROW 5 ITSELF) must now be changed to read 6. We 
must also create a new row. 6, and in every column of the flow-table where we've changed an unstable 
5 to a 6. we'll insert the number 5 in Box-A of row 6 Immediately below, and also make a copy of row 
5's Box-C in iow 6 to maintain the outputs. These changes ensure that in the amended table the 
action will now cycle from state 3 to state 5 via row 6, instead of going there directly. 

In some cases it may be necessary to create more than one extra dummy-state, or more than one 
in direct sequence, in order to code the state-dlagiam successfully, and it's even possible that the 
extra number of states required will force us into using an extra bit in the code, and thus an extra 
relay. This would be the case, for instance, if we already had eight states (3 relays) and were forced to 
create a ninth dummy-state (4 relays). 

It's IMPOSSIBLE to Gray-code a loop containing an ODD number of states, but even in the case of 
even-numbered loops there's no guarantee that a successful coding can be developed. In such cases, 
dummy states are usually inserted in order to brtng about a successful coding AND THE FLOW -TABLE 
AMENDED ACCORDINGLY. 

Other techniques include the creation of "non-ciitical races" or "cycles", which we'll take a look at a 
little later. After all. how much of this stuff can we absorb at any one time? 
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JUST IDLE CHIT-CHAT 

By now you should know how to design some elementaiy. but nevertheless intelligent, interfaces 
for your computer. The primary-controls X could actually be signals from your computer, where it 
would inteivene now and again, but leave the main task to your circuit. 

If you're ambitious enough to tiy a laige-scale project, you should study the specs to see if you 
cant break your design down into sub-machines to ease the design process. Actually, I wouldn't 
recommend that you try anything big at this stage, as you have a lot to learn yet, and in any case you 
should wait till youVe learned how to translate the mlnterm-numbers into solid-state logic-circuits. 
The design will be the same - only the decoding process will be different. There'll be one technique for 
AND-OR-NOT logtc. another for NOR logic and another for NAND logic. 

You'll also learn a slightly different decoding principle for solid-state devices which will control the 
maximum levels of logic-units that a signal will traverse, to guarantee that no signal will expeiience 
more than a specified delay before It appears at the output. Thus you'll minimise the possibility of 
"glitches". We also have to learn how to design "synchronous" or clocked circuits, as distinct from our 
current "asynchronous" (unclocked) ones. These are only some of the things that lie ahead ... several 
miles down the road from here. 

And now. just so's you don't get too fat and lazy, here's your long-awaited test coming up. 

TEST EIGHT 

1. Merge the following flow-tables. Remember that when two or more rows are merged, any phi- 
states in Box-C are subordinate to a definite 1 or 0. IF THE OUTPUT STATES ARE INCOMPATIBLE. 
THE MERGER IS INVALID. AND NO LINK WILL BE MADE IN THE MERGER- DIAGRAM. This rule, 
although contrary to that found in many published books on the subject, is EXTREMELY IMPORTANT 
if the control circuit is to behave precisely according to the initial specs. 
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2. Gray-code the following state-diagram. 
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3. Design a sequential control-circuit to fulfill a customer's requirement to automate his small car- 
washing business. He has constructed a rotaiy table onto which a client will drive his car. Around 
the table are several Jets pointing at the car. some of which spray a flue soap-solution and some Just 
plain water. When the client has driven his car onto the table, he hands to an attendant the required 
payment. The attendant then presses AND releases a push-button, which energises a motor, causing 
the table to rotate, and sprays both soap and water over the car as it rotates. A small cam gives a 
shoit bounce to a switch each time the table completes a revolution. 

Our customer requires that once the button is operated and then released the table will rotate for 
exactly four revolutions, and then come to a stop, the car being sprayed with both soap and water for 
the fiist 3 revolutions, and with water alone for the final one. The client then drives off the table, and 
the next one follows on! 

4. If you'd like the extra practice, you may tiy developing a different Gray-coding in Problem 2 
above by Inserting dummy states at a diffeient part of the cycle. This is an optional question and you 
may omit it if you choose. 

THE gUDW-McCLUSKET METHOD OF BONIMBATION 

It's fairly safe to say that almost eveiy book you'll read on the subject of minimisation will refer to. 
or actually use, the Quine-McCluskey method. We don't use this method at all in our technique, but 
Just so you know what it's all about we'll tiy the decoding of Yl which we did In Diagram 29. after 
which you'll appreciate the speed and simplicity!?) of our decimal system. 

We wish to decode the following mlnterms : 

Is - 1, 2, 5, 6, 12, 13, 14, 15, 21, 22 23 
Phis = 20, 24, 25, 26, 27, 28, 29, 30, 31 

The first step is to translate all these numbers into blnaiy with the corresponding mlnteim-num- 
ber In parens after each, or a phi for pbi-minteims, and to group them in columns according to the 
number of 1-bits In the binary representation. To make the method easier to follow, we'll use a '-' for 
phi. Thus. Ignoring for the moment the asteilsks to the right of each one. here's what we get 

00001 (1)* 00101 (5)* 01101 (13)* 01111 (15)* 

00010 (2)* 00110 (6)* OHIO (14)* 10111 (23)* 

01100 (12)* 10101 (21)* 

10110 (22)* 

10100 (-)* 11001 (->* 11011 (-)* 11111 <-)* 

11000 (-)* 11010 (-)* 11101 (-) * 

11100 (-)* 11110 (-)* 

Diagram 40 

Having done this, the next step is to commence in Column 1 and check oil each entiy against each 
and eveiy entry in the column to the right, in an attempt to find numbers which are one bit diflerent. 
For example, in the case of OOOOl. we'll check against all numbers In Column 2 which have a T in the 
ftnaJ bit-position. There's only one. namely 00101, and so we (a] place a tick (represented by an 
asterisk) alongside both these numbers to indicate that we've paired them off. and (b) In a new table. 
Diagram 41 . in the column for single Is we enter 00-01 (1,5) to keep track of the origin of this new 
number. Note the phi in bit-position 3. to indicate the location of the single bit which differs! Simi- 
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larly with 2 and 6. and so on all through the table, each column being checked off against the one to 
the right. INCLUDING THOSE WHICH HAVE ALREADY BEEN TICKED. For example, although (5) has 
already been ticked, we'll still check it off against Column 3. looking for numbers which have a T in 
the 3rd and 5th bit-positions. Theie are two of them, so we tick off and enter into Diagram 41 the 
numbers 0-101 (5.13) and OlOl (5.21). 



00-01 (1,5) 
00-10 (2.6) 



0-101 (5,13)* 

-0101 (5,21)* 

0-110 (6,14)* 

-0110 (6,22)* 

011-0 (12,14)* 

0110- (12,13)* 

1010- (-,21)* 

101-0 (-,22)* 

1100- (-)* 

110-0 (-)* 

11-00 (-)* 

-1100 (12,-)* 

1-100 (-)* 



011-1 (13,15) 

-1101 (13,-) 

0111- (14,15)* 

-1110 (14,-)* 

101-1 (21,23)* 

1-101 (21,-)* 

1011- (22,23)* 

1-110 (22,-)* 

110-1 (- 

11-01 (- 

1101- (- 

11-10 (- 

1110- (- 

111-0 (- 



-1111 (15,-)* 

1-111 (23,-)* 

11-11 (-)* 

111-1 (-) 

1111- (-) 



Ding ram 41 

It's possible in some cases that we'll be unable to pair off certain numbers, but in our example it 
turns out that all numbers in Diagram 40 CAN be paired off with at least one other number, and so we 
end up with Diagram 41. which is somewhat larger than the table we originally started off with. 



— 101 (5,13,21,-) 
-110 (6,14,22,-) 
011- (12,14,13,15)* 
-11-0 (12,14,-)* 
-110- (12,13,-)* 
101- (-,21,22,23)* 
1-10- (-,21)* 
1-1-0 (-,22)* 
110- (-)* 
11-0- (-)* 
11-0 (-)* 



-1101 (13,15,-)* 
-111- (14,15,-)* 
1-1-1 (21,23,-)* 
1-11- (22,23,-)* 
11-1 (-)* 
11-1- (-)* 
111- (-)* 



Diagram 42 



We repeat this process to construct Diagram 42, which foitunately. in this example, shows some 
signs of shrinking, and then repeat the whole thing to produce Diagram 43 from 42. In Diagram 41 . 
for instance, we check off the (1.5) entiy Qist against all numbers in Column 2 which have a '-' in bit-3 
position and a '1' in bit-5. lliere are none, so we do not tick this number. Similarly with the (2.6) 
entry. All others succeed In getting ticked. Eventually, by the time we reach Diagram 43. where we 
grind to a halt because ther's only a single column left, there are only six UNT1CKED numbers, CON- 
TAINING A DECIMAL NUMBER WITHIN THEIR PARENS, scattered throughout all these tables. 
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It goes without saying that if any duplicate sequences of numbers get formed they're not repeated 
In the tables, but are recorded once only! 

-11- (12,13,14,15,-) 
1-1- (21,22,23,-) 
11- <-) 

Diagram 43 

Td suggest that you try this yourself as you go along, just to appreciate better the amount of work 
Involved, and also the possibility of error. Try to imagine, if you can. the task of decoding a set of 
mlnterms in TEN variables. 

However, we're still quite a way from getting our prime implicants! Now that we've got our set of 
untlcked numbers, which are the prime implicants from which were going to choose our minimal set. 
we construct a prime lmpllcant table (see Diagram 44) which, you'll observe, slightly resembles our 
decimal decoding table. It's constructed by heading the table with the minteim numbers for the Is, 
then writing each untlcked binary number to the leit. with an *x' under each minterm contained within 
its corresponding parens. 
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Diagram 44 

Then we use it in the same manner as the minterm section of our normal decoding table, by llrst 
seeking out the essential prime implicants (those which have only a single x' under a particular 
minterm-number) and ticking off all minterm- headings covered by an 'x' for this row, Then we make a 
best choice, if necessary, from the remaining, non-essential, implicants. We end up with the same 
optimum decoding that took us but a few minutes by our normal method. 

So much for this method of decoding. Its main use. as far as were concerned, will be to produce a 
COMPLETE SETT of prime Implicants. both essential and non-essential, in the unlikely event that we 
require this information. 

Next time around, we'll see how to incorporate time-delays into our sequential circuits, and also 
micro-switch signalling devices. But enough for now! Once you've done TEST 8 you can rest up for a 
while till we're ready to move off once more. 

... End of Mile 9 
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Bringin'OSK up on the ST 



by Bill Brady 



Jusi before the Princeton Rainbow test, 
I decided to slay home and use the 
money I would otherwise spend there to 
buy an Atari ST. I wanted to get my feet 
wet in OS9/68000. Here is my story. 

First, I had to decide weiher to get a 
520STfm or a 1040ST. The Megaswere 
out because of price, non-availability, 
and rumorsof s/w incompatibility. I also 
knew that I wanted to use a monochrome 
monitor, at least initially. Well it turns 
out that the 520STfm has two outputs 
that the 1040 does noL One is a color 
composite output. (I was told that any 
monochrome monitor would work on 
this port) The 520STfm aJso has a RF 
output I also knew thai ihe 520STfm 
was upgradable to 1 meg by soldering in 
256kchips.(llaterdidthis,buithai'san- 
other article). 

Now, the way Atari sells the 520 is that 
yougetadealoniheb&w Atari monitor, 
if you buy the 1040 you get a deal on the 
Color. I wanted mono... money is 
money, so I bought ihe 520STfm with 
no monitor but a promise that I could 
come back and buy a b&w within a few 
days for $75, if the composite output 
thing didn't work out. I also bought a 
Magic Sac*, a gadget that lets you run 
Macintosh s/w on the ST. 

Home, I hooked up my spare mono- 
chrome monitor to the color composite 
output. It looked terrible! It was 
COLOR composite after all. I was still 
hoping that aU would work if I got the 
box into the monochrome mode. So I 
started sigging and found a file by Marty 
Goodman that gave the pinouts & func- 



tions of the ST video port. Turns out that 
to get mono you ground pin 4, so I did. 
Curses.the thing went into monochrome 
OK, but it turned off the composite pin! 
Thus you can get mono, but not mono 
composite. What? you say. Then how 
does the Atari B&W work? Well, it's 
mono alright, but not composite! It uses 
a v sync, a h sync and a luminance 
signal. Sorta like analog RGB but is 
analog L. 

So, I needed the B&W monitor, before 
heading back to the store, I read the 
Magic Sac+ docs. Here I found out that 
I needed a set of old Mae 64k ROMs, but 
more importantly, 1 needed a I meg ST 
to run any of the software 1 had wanted 
the gadget for in the first place! So, 
while gelling the B&W monitor, bought 
a board type upgrade to go to I meg. 

Home again, the monitor worked fine, 
not much software lets you use the 400 
line resolution. But the box is very sharp 
anyway. (OSK s/w will fix this, sooner 
or later, and you will have a choice of 
resolutions). But, the I meg board just 
wouldn't fit in the computer.! here were 
things in the way. Back to the store... dif- 
ferentguy ..."of course that won't fit, it's 
for a 520ST and you have a 530STfm! 
you need a different board!' 1 , (which is 
not available). Well, the 520 only has an 
80-T (360k) ss drive. So 1 traded the 
board in for an external 80-T (720k) 
external drive. 

Now I was up and tunning with the 
B&W monitor.and the external drive, 
waiting for OSK to arrive from M W. So 
I played with GEM. It turns out that I 



could have been looking at Multi-Vuc 
on the CoCo, they arc that similar. To 
bide my time, I unplugged the Magna- 
vox 85cm515 from the CoCo and 
hooked it to the ST with a bunch of 
wires, (no cable). Guess what, worked 
fine! Maybe justa tad less pretty than the 
Atari monitor, but shaip, centered, 
stable, just fine. I caught Marty in Con- 
ference and told him. He had assumed ii 
wouldn't work because, among other 
things, the CM-8 won't work on the ST. 
Well the Magnavox is one fine box 
folks., you can also use it with an Apple 
or an IBM PC. 

I like the ST keyboard. I have trouble 
reading the function keys. It'snice not to 
have to fighta multipak. I hate mice, but 
this one's not bad. 

The ST uses IBM type rs-232 connec- 
tors, (backwards - female on the cable), 
and rs-232 to Centronics (instead of 
Centronics to Centronics), parallel 
printer. It likes an Epson printer, my 
DMP-130 works fine in the IBM mode. 
You can use a serial printerundcr OSK, 
but you only have one serial port. 

After only 3 working days, OS9/68000 
airived! Well. ..first the bad news. It's 
like starting all over, way back in 1983 
with the CoCoandOS9 level 1 . Actually 
a little worse. Initially we have 5 set 
getstat calls on the CoCo, now we have 
17. With the ST. weaie starting with just 
3. 

First, I needed a way to transfer files 
from the CoCo to the ST. So I called up 
J&M and ordered one of their new 3.5 M 
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"internal" drives. Wilh some adjust- 
ment of the cabling, it replaced one of 
my 5 " drives quite nicely. I dmoded the 
/dl descriptor and formatted an 80-T 
disk... the ST wouldn't read it OSK on 
the ST uses 16 sectors per track vice 18. 
It uses an interleave of 2 vice 3. New 
dmode, new format, but the ST stiU 
didn't like the disk. So I called Kevin 
Darling: the ST starts the root directory 
at track instead of track 1. Kevin whips 
a patch off the top of his bead 

-tp 

dmode /dl sct=IO los=IO ilv=2 

modpatch 

lcc3disk 

c 205 5c 12 



Now 1 can transfer files between the 
CoCo and the ST. Only a minor annoy- 
ance in having to set attributes. 

Problems: the personal pak is shy of 
some things you need badly . Then is no 
exbin or binex. No way to do patches. 
No assembler, of course, but there is 
Basic. (BaskrOO?). 

The Documentation is well., poor. 
They describe things that aren't there, 
like MAKE, a program? thai is sup- 
posed to allow you to make new device 
descriptors, (they promise that you can 
use this to make caching floppys, prom- 
ises promises), I couldn't understand 
most of the command write-ups. If I 
hadn'talready been using OS9, I'd have 
been lost, and would have been anyway, 
except for the examples, (thank good- 
ness for examples). 



The Midi port is not supported, and 
only the Atari hard disk worksoutofihe 
box. (no, the supradon't, but get the new 
Atari SHD205 anyway, because it has 
the expansion port on iL) 

So 1 started to work. I knew that any- 
body else in this boat would want to get 
hold of some OSK s/w. That means 
going on-line. So, how do you get there 
if youonly have Ihe personal pak? Kevin 
had warned me... we needed to boot- 
strap useis into COM. There are many 
inexpensive term programs available 
under GEM. I bought ST-Talk for Si 6. 
It will allow downloading, even 
xmodem , but there is no way to get files 
from GEM to OSK. (no cross-copy). So 
1 wrote BT.B00. BT is so small that a 
user can type it in and be up siggin in a 
few minutes. It only up and downloads 
text, but will allow a user to download 
text files. 

Now for the good news! It's fast! Run- 
ning from floppies is about as fast as 
tunning from hard disk on a CoCo. 
BasicOO screams. 

You don 't NEED many of our level 2 
utilities. The shell is so much more 
powerful! Wildcards! You can copy a 
whole directory with ihe copy com- 
mand. 



Tmode and Xmode are much easier to 
use. (xmode A I baud=300). There is 
also an xmode normal. Nice. 

Dynastar came right upon the ST, with 
the addition of a term set file. 

Should you get an ST to run OSK? 
probably not, some time is needed to 
"get things together**, add support for 
the MIDI port, and a giaphics interface. 
(Windows are due the first quarter of 
1988). The possible exception to this is 
if you want to develop applications in 
Sculptor, or run one of the many high 
level packages as found in ihe MSC 
sourcebook. But, if you areoneof those 
who want to dig in to OS9. want chal- 
lenge, exposure to a high level operating 
system, then welcome aboard. You can 
always run OSK in one of the windows 
on your CoCo! 
BILL BRADY 

The above article appeared in the OS-9 
Users Group official publication 
MOTD. 

We wish to thank the editor Bill Brady 
and other of the OS-9 Users Group for 
the sharing of this information. 

DMW 
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68000 Assembler 



Now thai we have the 68008 
computer running SK*DOS and 
OS9, I have b#en working up to 
the project of beginning to learn 
68000 Assembler. 1 took home 
the Leventhal book for a week 
and read myself numb every 
night and made little progress. A 
break in work projects has given 
me a little time and I decided that 
I would write my first piogram in 
Assembler on that machine or die 
trying. Rather than try to under- 
stand all the intricacies of OS9 
while also trying to learn assem- 
bler operation looked like too 
much to tackle all at once, so I 
loaded up SK*DOS. There is 
some softwaie available in the 
Public Domain largely due to the 
efforts of Sid Thompson. In par- 
ticular, he adapted a small "C" to 
run under SK*DOS, and then 
more interestingly, a screen edi- 
tor and text formatter both writ* 
ten in "C\ The editor i s tolerable 
after I reassigned all the com- 
mands to keys with which I am 
familiar and made a few addi- 
tions and changes in the area of 
how control H works, and adding 
an "overlay" mode. SK*DOS 



comes "bundled" with an assem- 
bler by Bud Pass, (which is Not 
Public Domain). 

Well, I spent an evening 
reading the SK*DOS manual 
only to find out that most of the 
user callable routines ate "just 
like" the FLEX equivalent rou- 
tines. Only the method of calling 
is a little different. That gave me 
a convenient and simple way of 
inputting names and numbers and 
outputting data in decimal or 
Hex. 

What better first program to 
write than one that simply prints 
"HI THERE" to the screen and 
returns to the operating system? 
The SK*DOS system includes a 
file called SKEQUATES.TXT 
which may be included in an 
assembler program so that all the 
system call addresses are equated 
and the user can simply use their 
names. However, I thought it 
might be interesting to put the 
equates in the program for the 
two or three system calls that I 
need. It seems that an op-code 
that starts with Hex A (decimal 



10) is illegal in the 68000. 
SK*DOS vectors the trap for that 
illegal instruction byte to a han- 
dler that uses the next byte to 
jump to the proper routine. It is 
not really necessary to under- 
stand all the details of that in 
order to use system calls. It is 
sufficient to say that the instruc- 
tion DC followed by the system 
call value gets you that system 
function. 

For example, there is a rou- 
tine called PSTRNG. The pro- 
gram has the equate PSTRNG 
EQU $A035. The manual ex- 
plains that the address register A4 
must point at the string to be 
printed, the string must be termi- 
nated with $04. The code first 
defines the string MESG DC B 
"HI THERE",$04. DC is the 
"declare constant" instruction for 
the 68000. The .B suffix indi- 
cates that the following constants 
are Byte values, the appropriate 
size for ASCII characters. Pro- 
grams to run under SK*DOS are 
to be position independent so 
there can be no absolute address- 
ing in them. The 6809 had the 
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PCR addressing mode in which 
one could point the X register at a 
string by using LEAX 
MESG.PCR. That would load 
the X register with the address of 
MESG based on the offset from 
the present program counter. 
Thus it didn't matter where the 
program was loaded in memory. 

The 68000 uses the same 
scheme but different notation. 
LEA MESG(PC),A4. In the 
68000 assembler scheme, the 
operands arc always specified in 
order of source, destination. 
Thus the address of MESG PC 
relative is put into A4, one of the 
8 address registers. Since the 
pointer is now set, the PSTRNG 
is called by DC PSTRNG. The 
DC operation, like many of the 
others in the 68000 instruction 
set, can work with bytes (8 bits), 
words (16) bits, or long words (32 
bits). The size of the operand is 
specified by the suffix added to 
theoperation. DC.L would mean 
that the following constants 
would be long (4 bytes). All the 
data registers and address regis- 
ters can handle 32 bit data and 
MOVE instructions can handle 
any of the sizes of data. If no 
suffix is used, thedefault is. Wfor 
Word or 16 bit operands. Al- 
though the suffix is not required 
for word length operands it 
seemed better to me to include 
them for the time being in order to 
force myself to think about the 
size of the operand in each case. 

Well, at any rate, the pro- 
gram (see listing 1 ) simply points 
at the string and calls the appro- 
priate SK*DOS function to print 
it, then does a jump to the warm- 
start of the DOS. 



A little later I got into 
Peter's example of a LIST pro- 
gram in the SK*DOS manual. It 
opens a text file and lists it to the 
screen. 

When that worked, I de- 
cided to try to open an output file 
and make it copy a file to another. 
This is a useful "prototype" pro- 
gram for a "filter." A filter is a 
program that reads a file and 
performs operations on its con- 
tents and writes the result to an 
output file. Listing 2 shows a 
simple filter that converts all 
lower case alphabetic characters 
in a file to upper case. It was a 
simple extension of the copy 
program, just testing and adjust- 
ing each character as it goes 
along. It turns out that SK*DOS 
reads a character from a file into 
data register D5, but it requires 
the character to be in D4 to write 
it to a file. If the character is 
"adjusted" from lower to upper 
case that is done in D5. Whether 
or not the character is changed, 
the instruction MOVE B D5,D4 
is then executed so the character 
can be output. 

Each file requires a file 
control block (FCB). Two ad- 
dress registers are used to hold 
pointers to the start of the input 
and output file FCB. When a file 
related system call is made, A4 
must point at the start of the FCB. 
Note at the start of the program 
there is an instruction MOVE.L 
A6,A0. Whenever an SK'DOS 
function is performed, A6 returns 
a pointer to the start of the "user" 
FCB, which incidentally is also 
the base address for all the user 
variables in SK*DOS. That is, all 



those variables are referenced 
from that address. Since user 
program steps might change the 
data in A6, the pointer is stored 
away in A0. Similarly, the 
pointer to the second FCB (de- 
clared at the end of the program) 
is stored away in A3 by the in- 
struction LEA INFCB(PC),A3. 
Thus MOVE.L A0.A4 sets A4 to 
point at the output file control 
block, and MOVE.L A3.A4 
causes it to point at the input file 
control block. 

This program listing was 
almost two pages and I found that 
I didn't like the simple minded 
page formatting of the Assem- 
bler, so I devised a way to put a 
little more header on the listing. I 
found that I could assemble to an 
output listing file with a page 
width specified but no paging. I 
normally set my Epson to 16.5 
characters per inch mode when I 
do an assembler listing because 
my comments frequently over- 
flow 80 columns. The assembler 
can direct the listing to an output 
file: ASM FILE +BSP128 
>FILE.LST 1 wrote a program 
similar to LIST to read that file 
and insert a proper header, count 
lines and page with a few blank 
lines at top and bottom of pages. 
I ran the output listing file 
through the formatting lister 
PLIST. (see listing 3). The result 
is what you see in the listings 
along with this article. 

By the time I got to PLIST, 
things made a little more sense. 
The Assembler nicely traps any 
illegal instructions and I had to 
figure out a different way in one 
case to output the filename, 
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which is either 8 characters long 
or something less than that pad- 
ded with nulls. Since the string is 
not terminated with $04, I 
couldn 't use PSTRNG and had to 
do my own. I decided to use A3 
as an index register initially 
pointed to the beginning of the 
filename in the FCB. I loaded D4 
via the index register with post 
increment- (i.e. MOVE.B 
(A3)+X>4)> 

Though I could have com- 
pared it with a limit stuck in an- 
other address register (MOVE.L 
A3,A1 ADD.L #12, Al) would 
put the limit in Al and I could 
then have done CMP.L A3,A1 
for the test. I rather chose to put 
the byte count in D2 and compare 
that #8. 

I noted that both the time 
and date are available in the 
SK*DOS variable area and a call 
to GETDNT gets the time coded 
in D6 and the date coded in DS. 
At this point I noted that the 
SK*DOS manual indicates that 
SK*DOS calls generally change 
D5 through D7 and A5-A6. I was 
running out of data registers so I 
moved the date to A2 and the time 
to A3. The date format is four 
bytes, the first being the day of 
the week which I did not use, the 
second is the month, the third the 
day, and the fourth the year. Each 
item is coded as an 8 bit binary 
number. I found that I had to 
write a subroutine to output a 
binary 8 bit value less than 100 as 
two decimal digits. The code 
between the label TIME and the 
label LINES is primarily in- 
volved with printing the time and 
date. 



Access to various bytes in a 
long register turned out to be 
fairly simple. After moving the 
time information back to D4, a 
SWAP D4 instruction puts the 
hour information is in the low 
order byte of the register. The 
OUT2D subroutine simply di- 
vides the byte value by 10. The 
quotient is the tens digit in BCD, 
and the remainder the units digit. 
Adding or ORing in $30 gets the 
ASCII value for the digit. The 
divide by 10 conveniently leaves 
the quotient in A4 as the low 
order word and the remainder as 
the high order. I simply adjusted 
the tens to the ASCII value, 
printed it and swapped the words. 
Then I added $30 to the units and 
printed that digit. Getting the 
original data from Al, this time 
only moving a word gets the 
minutes and seconds into D4. 
Shifting right 8 times puts the 
minutes in the low order byte and 
OUT2D is called again. Lastly, 
the word from A 1 is transferred to 
D4 and OUT2D is called to print 
the seconds. Between the hours, 
minutes, and seconds, a colon is 
printed. The whole process is 
then repeated with the month, 
day, and year information. 

I have some observations as 
a first time 68000 assembler user. 
First of all, the instruction set is 
small and simple in general. 
There are a several instructions 
my initial reaction to which was 
"why would anyone want to do 
that?". It is obvious on closer 
look that a number of instructions 
are included to make it easy for 
compiler writers to do things like 
handle local variables. A pro- 
grammer need not worry about 



learning the whole instruction set 
before starting to use the assem- 
bler. I note that all the branch 
instructions are IDENTICAL to 
those in the 6809 instruction set. 
Those include BEQ, BNE, BRA, 
etc. The complication is that 
there are for all practical pur- 
poses 8 accumulators and 7 index 
registers / stack pointers in addi- 
tion to what we called the "sys- 
tem stack*' in the 6809. I strongly 
suggest to anyone trying to write 
anything but the simplest assem- 
bler program that a scratchpad 
(the paper kind) should be used to 
keep track of which data register 
is being used for what, and which 
address register contains what. 
I've included register usage in 
comments in the PLIST program. 
If a program contains SK*DOS 
system routine calls, remember 
that you have to stick with D0-D3 
and A0- A3 for your user program 
to avoid using a register that will 
be altered by the SK*DOS rou- 
tine. 

From the standpoint of a 
beginner, I can see that my only 
hope will be to use one or two of 
the data registers for data ma- 
nipulation and the others for stor- 
age of things like often used 
constants. Obviously, for effi- 
ciency, the name of the game is to 
use registers for most of the data 
manipulation, fetching data from 
memory and storing it back only 
when necessary. The process 
reminded me a little of writing a 
program in FORTH in which 
three or four variables are kept on 
the data stack. That is, it was 
about as difficult to keep track of 
what was where! The address 
registers might be a little easier to 

Continued On Page 36 
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MOIOROLA. NCR. N1XDORP, N.STAR. OUVETH/AT&T. ICL. PERKINS ElMER. PHILLIPS. PIXEL. PLESSEY. PLEXUS. POSC1RON. PRIME. SEgUENr. 
SIEMENS. SWTPC. SYS1IME. TANDY. lORCH. UNCSYS. ZYLOG. ETC. 

* For SPECIAL IjOW SCULPTOR prices ewpeelally lor 6809^HX\\ OS-9 Systems - See Spe- 
cial Ad (his Issue* Remember, ^When they are gone (he price goes back up as above!" 



J 



Sculptor Will Run On Over 100 Other Types of Machines 

.♦, Call for Pricing ... 
!!! Please Specify Your Make of Computer and Operating System !!! 



♦ Full Development Package 
♦♦ Run Time Only 
♦•♦ C Kcj File iibrarr 



O - OS* 8 te SK*OOS 
P . FLSC. V • 1MFLO 
OCt - C^r O ^Xtf OSrf 
CXy.Q4ttr<"^ I FLCt 




South "Lost Media 
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ASSEMBLERS 

ASTRLK09 from S E Media - A "Structured Assembler for ihc 6809" 
wriich requires the 1'SC Micro Assembler 
F. S. CCF . $99 95 
Macro Assembler for TSC « The FLEX. SK^DOS STANDARD 
Assembler. 

Special -CCF $35 DO; F.S SS0O0 
OSM Extended 6809 Macro Assembler from Lloyd I/O. •• Provides local 
labels. Motorola S-recordi . and Intel Hex records; XR£F Generate 
OS9 Memory modules under FLEX. SK*DOS. 
FLEX. SK m D0S. CCF. OS-9 $99 00 
Relocating Assembler/Unking Loader from TSC. *■ Use with many of ihc 
C and Pascal Compile ra. 
F,S. CCF $150 00 
MACE, by Graham Troit from Windrush Micro Systems -- Co-Resident 
Editor and Assembler fast interactive A L Programming for small to 
medium -tided Programs. 
F , S, CCF $75 DO 
XMACE MACE w/Cross Assembler for 680Qf 1/2/3/8 
F.S. CCF $98.00 

DISASSEMBLERS 

SUPER SLEUTH from Com ptder Systems Consultants Interactive 
Disassembler extremely POWERFUL.' Disk File Bi ry/ASCQ 
ExjmineOange, Absolute or FULL Disassembly, XREF Generator, 
Label "Name Changer", and Files of "Standard Label Nsmcs" for 
different Operating Systems. 

Color Computer SSSO Bus (oU wf AL Source) 

CCD (32K Req'd) Obj. Only $49 O0 

F. S, S99XX) ■ CCF. Obj Only $50.00 U. SJ00D0 

CCF, wiSource $9900 0, $101 00 

CCO. Obj Only 150.00 

OS9 68K Obj 1100.00 w! Source $200.00 
DYNAMITE* Excellent standard -Batch Mode" Disassembler, Includes 
XREF Generator and "Standard Label" Files. Special OS-9 options w/ 
OS9 Version. 

CCF. Obj Only $100.00 - CCO. Obj. S 59 95 

F.S. m m $100 00 - O. object only $150.00 

U, m m $30000 

CROSS ASSEMBLERS 

TRUE CROSS ASSEMBLERS from Computer Systems Consultants -- 
Support* 1802/5. Zr80, 680CV1/2/3/8/1 1/HC1 1 . 6804, 6805/HCQ5/ 
146805. 6809rt)Ort)l. 6502 family. 6080/5. 8020/1 /2/35/C3 5/39/4 CV48/ 
C48/49/C49/5<V87 48/49. 803 1/5 1/875 1. and 68000 Systems, 
Assembler and IJsting formats same as target CPUs formsL Produces 
machine independent Motorola S Text 
68000 or 6809. FLEX. SK m D0S. CCF. OS 9, UniFLEX 

any object or source each • $50.00 

any 3 object or source each . $100.00 

Set of ALL object $2001)0 - wf source $500,00 
XASM Crva AacmbJen for FLEX. SK*DOS from S.E. MEDIA • This 
set of 6800/1/2/3/5/8, 6301. 6502, 6080/5, and 280 Cross Assemblers 
uses the familiar TSC Macro Assembler Command line and Source 
Code format. Assembler options, etc.. in providing code for the target 
CPUs. 

Complete set, FLEX, S1CDOS only - $150 00 



CRASMB from LLOYD I/O ~ Supports Motorola's. Intel's. Zilog's, and 
other's CPU synux for these 8~Hit microprocessors: 6800. 6801, 6303. 
6804, 6805. 6809, 6811 (all varieties); 6502. 1802/5, 8048 family, 8051 
family, 8080/85. 28, 280. and TMS-7000 family, lias MACROS, 
Local Labels, Label X-REF. Label Ungtb to 30 Chars. Object code 
formats: Motoiola S Records (text), Intel i I EX Records (text), OS9 
(ranaiyXand FLEX. SK-DOS (binaryX Written in Assembler .„ eg. 
Very Fast. 
CPU TYPE. Price each: 

For. MOTOROLA INTEL OTHER COMPLETE SET 
FLEX9 51 50 $150 SI 50 5399 

SlfDOS 5150 5150 5150 $399 

OS9/6809 5150 5150 5150 $399 

OS9/68K — S432 

CRASMB 1632 from LLOYD I/O - Suppoiti Motorola's 68000. and has 
same features as the 8 bit version OS9/68K Object code Format allows 
this cross assembler to be used in developing your programs for OS9/ 
68K on your OS9/6809 compiler 

FUDC. SK'DOS. CCF. OS.9/6809 $249 00 

COM MV NIC A TIONS 

CMODEM Telecommunications Program from Computer Systems 

Consultants, Inc. - Menu Driven, suppotis Dumb-Tcnmnal Mode, 
Upload and Ca^wnload in non-protocol mode, and the CP/M "Modem7" 
Otrisienscn pratoaal mode to enable oucnmuiucation capabilities for 
almost any requirement Written in ~C\ 

FLEX. SK'DOS. CCF. OS 9. UniFLEX. 68000 & 6809 with 
Source $100,00 • without Source $50 JX) 
X-TALK from S.E. Media * X TALK consists of two disks and a special 
cable. tlic hookup enables a 6809 SWTPC computer to dump UruFLKX 
files directly to the UniFLEX MUSTANG 120. This is the ONLY 
currently available method to transfer SWTPC 6809 UniFLEX Tiles to a 
68000 UniFLEX system. Girntx 6809 users may dump a 6809 
UniFLEX file to a 6809 UniFLEX five inch disk and H is readable by 
ihc MUSTANG-020. Tne cable is specialty prepared with internal 
connection* to match the non-standard SW l?CSO/9 I/O Db25 
aame^ton. A spacial SWTPC S* cable set is also available. Users 
should specify which SWTPC system he/she wishes to communicate 
with lhe MUSTANG-020. The X-TALK software is furnished on two 
disks. One eight inch disk contains S.b\ Media mwkm program C» 
MODEM (6809) and the other disk is a MUSTANG-020 five inch disk 
with C MODEM <68020>. Text and binary files may be directly 
transferred between the two systems The C MODEM programs arc 
unalteicd and peiform as excellent modem programs also, X-TALK 
can be purchased with or without lhe special cables, but this special 
pnee is available to registered MUSTANG-020 users only 

XTALK Complete (coble. 2 disks) $99 95 

X TALK Software (2 disks only) $69 95 

XTALK with CMODEM Source $149 95 
XDATA from S.E. Madia - A COMMUMCA110N Package for the 
UniFLEX Operating System. Use wuh CP/M, Main Frames, other 
UniFLEX Systems, etc. Verifies Transmission using c ecksum or 
CRC; Re-Transmits bad blocks, etc. 

U - $299 99 



F - FLE1, U - UMTLIX 
CCt* Catm r»pili» OS.f 
CCF . C*»or Comf*** FUtl 
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PROGRAMMING LANGUAGES 

PL/9 from Wind rush Micro Systems — By Gnham Trou A combination 
Ediior Compiler Debugger Direct source to object compilation 
delivering fast, compact, ic-cniiam, ROM-able. PIC 8 & 16-bit 
Integers & 6-digit Real numbers for all ccal-worid problems. Direct 
control over ALL System resources, including interrupts. 
Compiehensive libmy support; simple Machine Code interface; stcp- 
by*sicp tracer for in sunt debugging. 500V page Manual with tutorial 
guide. 

F, S, CCF - $198.00 

PASC from S.E. Media - A FLEX9, SK*DOS Compiler with a definite 

Pascal "flavor". Anyone wilh a oil of Pascal experience should be able 
to begin using PASC to good effect in shon order. The PASC package 
comes complete wiih three sample programs: ED (a syntax or structure 
educe). EDITOR (a simple, public domain, screen ediior) and CHESS 
(a simple chess prog) am). The PASC package comes complete with 
source (written in PASC) and documentation. 
FLEX, SfCDOS $95.00 

WHIMSICAL from S.E. MEDIA Now supports Real Numbers "Siructuied 
Programming* WITHOUT losing the Spaed and Control of Assembly 
Language! Single-pass Compiler features unified, user-defined I/O; 
produces ROMable Code; Procedures and Modules (including pre- 
compiled Modules); many "Types" up to 32 bit Integers. 6-digit Real 
Numbers, unlimited sized Arrays {vectors only); Interrupt handling; 
long Vaitable Names; Variable trulUli2jiion; Include diiective; 
Conditional compiling; direct Code Insertion; control of the Slack 
Pointer etc Run-Time subroutines inserted as called during 
compilation. Normally produces 10<h less code than PU9 
F, Sand CCF -$195.00 

KANSAS CITY BASIC from S,E. Media Basic for Color Computer OS 9 
wilh many new commands and sub-functions added. A full 
implementation of the IF-THEN-ELSE logic is included, allowing 
nesting to 255 Levels. Strings are supported and a subset of the usual 
suing functions such as LEFTS. RIGHTS. MIDS, STRINGS, etc. arc 
included, Vaiiablcs are dynamically allocated. Also included are 
additional features such as Peek and Poke. A must for any Color 
Computer user running OS-9. 
CoCoOS-9 $1995 

C Compiler from Wind rush Micro Systems by James McCosh. Full C for 
FLEX, SK°DQS except bit-fields, including an Assembler. Requires 
the 1*SC Relocating Assembler if user desires to implement his own 
Libraries. 

F. S and CCF -S295 00 

C Compiler from Inlrol Full C except Doubles and Bit Fields. 

streamlined for the 6809. Reliable Compiler FAST, efficient Code. 
More UNIX Compatible than most 

FLEX. SK'DOS. CCF. OS-9 (Level // ONLY), U - $57500 

PASCAL Compiler from Lucidata - ISO Based P-Code Compiler. 
Designed especially for Microcomputer Systems. Allows linkage to 
Assembler Code for maximum flexibility. 

F> S and CCF 5" - $19000 F, S 8"+ $205.00 

PASCAL Compiler from OmegaSofl (now Certified Software) For the 
PROFESSfONAL: ISO Basad, Native Code Compiler. Pitmarily for 
Real-Tune and Process Control applications. Powerful; Flexible. 
OS-9, F, Sand CCF - $550 W 
OS-9 68000 Version $900.00 



KBASIC - from S.E. MEDIA -- A "Native Code* BASIC Compiler which is 
now Fully ISC XB ASIC compatible. The compiler compiles to 
Assembly Language Source Code, A NEW, streamlined. Assembler is 
now included allowing the assembly of LARGE Compiled K-BASLC 
Programs. Conditional assembly reduces Run lime package. 
FLEX, SK*DOS, CCF, OS-9 Compiler f Assembler $99.00 

CRUNCH COBOL from S.E. MEDIA - Supports large subset of ANSII 
Level 1 COBOL with many of the useful Level 2 features. Full FLEX. 
SK*DOS Hie Structures, including Random Files and the ability to 
process Keyed Files. Segment and link large programs at runtime, or 
implemented as a set of overlays. The System inquires 56K and CAN 
be run wiih a single Disk System. A very popular product 
FLEX, SK m DOS, CCF -$99.95 

FORTH from Stearns Electronics - A CoCo FORTH Programming 
Language. Tailored to the CoCol Supplied on Tape, transferable to 
disk. Written in FAST ML. Many CoCo functions (Graphics, Sound, 
etc.). Includes an Editor. Trace, etc. Provides CPU Cany Rag 
accessibility, Fast Task Multiplexing, Clean Interrupt Handling, etc. for 
the "Pro". Excellent "Learning** tool! 
Color Computer ONLY - $58.95 

FORTH BUILDER is a stand-alone target compiler (crosscompiler) for 
producing custom Forth systems and application programs.. 
All of the 83 -standard defining words and control souciures arc 
recognized by FORTHBUILDER. 

FORTHBUILDER is designed to behave as much as possible like a 
resident Forth inietpreier/compiler. so that most of the established 
techniques for writing Fotth code can be used without change. 
Like compilers for otlier languages, FORTH BU11DER can operate in 
"batch mode 

1 he compiler recognizes and emulates target names defined by 
CONSTANT or VARIABLE and is readily extended with "compile, 
time" definitions to emulate specific target words. 
FORTHBUILDER is supplied as an executable command file 
configured for a specific host system and target processor. Object 
code produced from die accompanying model source code is royalty* 
free to licensed users. 
F.CCF.S- S99.95 

EDITORS & WORD PROCESSING 

JUST from S.E, Media - Text Forma tier developed by Ron Anderson: for 
Dot Matrix Printers, provides many unique features. Output 
"Formatted" Text to the Display. Use the FPRENT.CMD supplied for 
producing multiple copies of the "Formatted" Text on the Printer 
INCLUDING IMBEDDED PRINTER COMMANDS (veiy useful at 
other times also, and wotth the price of ihe program by itself). "User 
Configurable" for adapting to other Piinters (comes set op for Epson 
MX -80 with Graft™*.); up to ten (10) imbedded "Printer Control 
Commands". Compensates for a "Double Widih" printed line. Includes 
the normal line width, maigin. indent, paiagiapli. space, veitical skip 
lines, page length, page nwnbering, centering, fill, justification, etc. 
Use with PAT or any other editor. 

* Now supplied as a two disk set: 

Disk 01; JVS12.CMD object fife, 

JUM2TXTPL9 source FLEX, SK'DOS - CC 

Disk 02: JUSTSC object and source in C; 

FLEX, S/CDOS - OS9 - CC 

Ihe JTSC and tegular JUST C source axe two separate programs, JTSC 
compiles to a version that expects ISC Word Processor type 
commands. (, pp. sp .ceesc.) Great for your older text files. Ihe C 



O - OS-* S - SK*DOS 
F - FLEX, U . UfUPlAX 
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source compile* lo a standard syntax JUSTCMD object file. Using 
JUSr syntax (,p ,u «y etc.) Wiih mil JUST fisncbans phis several 
additional printer formatting functions. Reference the JUSTSC C 
source. For those wanting an excellent BUDGET PRICED word 
processor, with features none of the others have. This is ill 

Ditk (0 * PL9 FLEX onty- F.S & CCF . $49.95 
Disk Set (2) F.SA CCF <£ OS9 (C wo*) . 169 95 

OS 9 68K000 complete with Source - 179.95 
PAT from S.E. Media * A full fctoue scroti oriented TEXT EDITOR with 
all the best of ^HE 1- *. For those who swore by ind loved only PIE. 
this is for you! All PIE features and much more! Too many features to 
list And if you don't like these, change or add your own. PL-9 source 
furnished. M C" source available soon. Easily configured to your CRT, 
wiih special con fig section. 

Regular FLEX. SK m DOS SI 29 50 

• SPECIAL mRODUCllON OFFER * 179.95 

SPECIAL PAT* JUST COMBO {wf source) 
FLEX. SK'DOS 199.95 

OS 9 68K Version $22900 

SPECIAL PATiWST COMBO 68 K $249 DO 
Note: WSJ in ~C" fource available for OS.9 
CEDRIC from S.E, Media - A screen oiiented TEXT EDITOR with 

availability of MENU' aid. Macro definitions, configurable 'permanent 
definable MACROS' - all standard features and the fastest 'global' 
fuxKSoni in the west A simple, automatic terminal config program 
makes this a real 'no hassel' product . Only 6K in siae, leaving the 
average system over 165 sectors for text buffer - appx. 14,000 plus of 
free memory! Extra fine for programming as well as text. 

FLEX. SK'DOS $69.95 
BAS-EDIT from S.E Media * A TSC BASIC or XB ASIC sciecj) editor. 
Appended to BASIC or XBASIC. B AS-EDIT is transparent to normal 
BASJC/XB ASIC operation. Allows editing while in BASIC/XBAS1C. 
Supports the following functions: OVERLAY. INSERT and DUP 
UNB Make editing BASIC/XBASIC programs SIMPLEf A GREAT 
time and effort saver. Prvgxammers love it! NO more retyping entire 
lines, etc. Complete with over 25 different CRT terminal configuration 
overlays- 

FLEX. CCF. SK'DOS $39.95 
SCR EDITOR 111 from Wbidrush Micro Systems - Powerful Sctcen- 

Otienied Editor/Word Processor. Almost SO different commands; over 
300 pages of Documentation with Tutorial. Features Mulii -Column 
display and editing, "decimal align" columns (AND add them up 
automatically), multiple kcysUokc macros, even/odd page headers and 
footers, imbedded pi inter control codes, all justifications, "help" 
ua^purt. store common command series on disk, etc. Use supplied "set- 
ups", or remap the keyboard to your needs. Except for proportional 
piraint, this package will DO IT ALLI 
6800 or 6809 FLEX. SK'DOS or SSB DOS, OS 9 . $175.00 
SPELLB "Computer Dicoonaiy" from S.E. Media ** OVER 150,000 words! 
Lock up a word from within your Editor or Word Processor (with the 
SPILCMD Utility which operates in the FLEX. SK'DOS UCS)< Or 
check and update the Text after entry: ADD WORDS to the Dictionary, 
"Flag" qufsrinnahle words in the Text, "View a word in context" before 
changing or ignoring, etc SPELLB first checks a "Common Word 
Oiokyiary . then the normal Dictionary , then a "Personal Word List", 
and finally, any "Special Woid List* you may have specified. SPELLB 
also allows the use of Small Disk Storage systems. 

F.Sand CCF . $129.95 



STY LO.CRAPH from Great Plains Computer Co. A full somen onenied 
WORD PROCESSOR -- (uses the 51 x 24 Display Screens on C0C0 
FLEX/SK*DQS> or PBJ Wordpsk), Full screen d uplay and editing; 
supports the Daisy Wheel proportional printers. 
NEW PRICES 6809 CCF and CCO - $99 95. 
F,Sor 0* $179 95. U - $299.95 
STYLO-SPELL from Great Plants Computer Co. -- Fast Computer 
Dictionary. Complements Stylograph. 

SEW PRfCES 6809 CCF and CCO - $69,95. 
F.SorO- $99.95. U - $149.95 
STYLO-MERGE from Great Plains Computer Co.-- Merge Mailing Liit to 
"Form" Letters, Piini multiple Files, etc,, through Stylo. 
NEW PRICES 6809 CCF and CCO . $59 95, 
F.SorO* $79.95. U . $129.95 
STYLO.PAK ... Graph + Spell ♦ Merge Package Dealfll 
F.SorO- V2995. U . $549 95 
0, 68000 $695.00 

DATABASE ACCOUNTING 

XDMS from Westchester Applied Business Systems 
FOR W09 FLEX.SKTX)S(5/8") 

Up to 32 groups/fields per recordl Up lo 12 character file names 1 Up Lo 1024 
byte recoidil User defined screen and print control! Process fitcsl Form 
filesl Conditional execution! Process chainingl Upward/Downward (tie 
linking] File joining f Random file virtual paging! Built in utilities! Built 
in text line editor! Fully session oiiented I Cnhanced formsl Boldface, 
Double width. Italics and Underline supported? Written in compact 
structured assembler! Integrated for FAST execution! 
XDMS IV Data Management System 

XDMS4V is a brand new approad* lo data management. It not only permits 
users to descr.be, enter and retrieve data, but alxo lo process entire files 
producing customized reports, screen displays and file output. 
Processing can consist of any of a set of standard high Level functions 
including record and field selection, sorting and aggregation, lookup* in 
other files, special processing of reisrd subsets, custom report 
formatting, totaling and subtotaling, and presentation of up to three 
related ftfca as a "database" on user defined output reports. 
POWERFUL COMMANDS! 

XDMS IV combines the functionality of many popuJar DBMS software 
systems with a new easy lo use command set into a single integrated 
package. We've included many new features and commands including a 
set of general file utilities. The processing commands are Input-Process- 
Output (IPO) which allows almost instant implementation of a process 
design, 

SESSION ORIENTED1 

XDMS-IV is session onenied. Enter "XDMS" and you are in instant 

command of all the features. No more waiung for a command to load in 
from diskl Many commands are immediate, such as CREATE (file 
definition), UPDATE (file editor). PURGE and DELETE (utilities). 
Others are process commands wJiich are used to create a user process 
which is executed with a RUN command. Either may be entered into a 
"proosss" file which is executed by an EXECUTE statement Processes 
may execvie other processes, or themsellves, either conditionally or 
uxKXJidiuonally. Menus and screen piompts are easily coded, and entire 
user applications can be run without ever leaving XDMS-IV 
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ITS EASY TO USBt 

XDMS-rV keeps data management simple! Rather than design a complex 
DBMS which hick* the true nature of the data, we kepi XDMS-1V Tile 
oriented, The user view of data relationships is presented in reports and 
screen output, while the actual dau reside* in easy to maintain files. 
This aspect permits customized pttiaUMbcm and reports without 
complex reoWtnilion of the m»i«k»^. fii CI and structure. XDMS-lV may 
be used for a wide range of applications from simple record 
management systems (addresses, inventory ,..) to integrated database 
systems (order entiy. accounting...) 

The possibilities arc unlimited... 

FOR 6809 FLEX.SK*DOS(S/8") $24995 

UTILITIES 

BasJc09 XRef from S.E. Media - This Basic09 Cross Reference Utility is a 
BaxicOT Program which will produce a "pieuy primed" listing with each 
line numbered, followed by a complete cross referenced listing of all 
variables, external procedures, and line numbers called. Also includes a 
Program List Utility which outpuu a fast "petty punted" listing wiih 
line numbers. Requires Basic09 or KunB 

4 CCO obj. only ~ 139.9$; wi Scurc* ♦ $79.95 

bTree Routines • Complete set of routines to allow simple implementation 
of keyed files -for your programs, * running under B*sk09, A real lime 
saver and should be a part of every serous programmers loolbox. 
<* CCO obj. only - $$9.9$ 

UicMat* PASCAL UTILITIES (Requires Pascal ver 3) 

XREF - produce a Cross Reference Listing of any text; oriented to Pascal 
Sounz. 

INCLUDE - Include other Files in a Source Text, wcJuding Binary * 
unlimited nesting. 

PROFILER - provides an (normal. Numbered, "Structogram" of a Pascal 
Source Text File; view the overall structure of large programs, program 
integrity, etc Supplied in Pascal Source Code; requires compilation 
F.S.CCF — EACN $" . $4000. 9" > $5000 

DUB from &E. Media - A UniFLEX BASIC decompiler Re-Crea* a 
Source Lnung from UwFLfcX Compiled balk Programs. Works w/ 
ALL Ve/rionj of 6809 UniFLEX basic 
V . $219.9$ 

LOW COSr PROGRAM KITS frt*ji Southeast Media Ine foUowing kits 
are available for FLEX. SK*DOS on either 5" or 8" Disk. 

1. BASICTOOL-CHEST S29.95 
BUSTER.CMD: pretty printer 
UNHXR£FBAS: line cross - reference r 
REMPAC BAS. SPCPACBAS. COM P AC BAS: 
remove superfluous code 

STRIP.BAS: superfluous line -numbers stripper 

2. FLEX, SK»DOS UH LIT1ES KIT $39.99 
CATS. CMD: alphabetically sorted directory listing 
CA1D.CMD: dile -sorted directory listing 
COPYSORT.CMD: file copy, alpliabciically 
COPYDATECMD: Tile copy, by date order 
FILEDATE.CMD: change Tile a cation dale 

INR>CMD (A INFOGMX.CMD): tells disk attributes A contents 
RELINK CMD (A RELINKS): recorders fragmented free chain 
RESQ.CMD: undeletes (recovers) a deleted file 
SECIORS.CMD*. show aedor order in free chain 
XUCMD: super text liner 



3. ASSEMBLERS/DISASSEMBLERS UTILITIES $39.95 
LINEFEED.CMD: mocfeilartse* disassembler output 
MATH.CMD: dedmal, hen, binary, octal conversions 

& tables 

SKI PCM D: column svhppcr 

4. WORD - PROCESSOR SUPPORT UTILITIES $49.95 
FULLSTOP.CMD: checks for capitalization 
BSrYOT.BAS (BAC): Stylo to dot -maths primer 
NECPRINT.CMD: Stylo to dot-maiiix printer filter code 

5. 17HLITIES FOR INDEXING $49.95 
MENU.BAS: sefcos required piogram from list below 
INDEX. BAC: word index 

PHRASES. BAC: phrmie index 

CON1BNT.BAC: table of contents 

INDXSORTBAC: fast alphabetic ton routine 

FORMATER.BAC: produces a 2 column formaued index 

APPEND. BAC: append any number of files 

CHAR.BIN: line made? 
BASICQ9 TOOLS consist of 21 subrouunes for Buic09 
6 were wriuen in C Language and the remainder in assembly. 
Ail the rouiines are compiled down to native machine code which 
makes them fast and compact. 

1. CF1LL *• fills a suing with characters 

2. DPEEK - Double peck 

3. DPOKE ~ Double poke 

4. FPOS ** Current file position 

5. FSIZE •- File size 

6. FI*RIM •• removes leading spaces from a stnng 

7. GETPR » returns the current process ID 

8. GETOPr -- gets 32 byte option section 

9. GETIJSR - gets the user ID 

10. GT1ME ~- gets the time 

1 1. INSERT •• insert a string into another 

12. LOWER - converts a suing into lowercase 

13. READY •- decks for available input 

14. SETPRIOR - changes a process priority 

15. SETUSR •• changes ihe user ID 

16. SETOPT - set 32 byte option packet 

17. STIME -. sets the lime 

18. SPACE »- adds spaces to a stnng 

19. SWAP •- swaps any two variables 
2a SYSCALL - system call 

21. UPPER - converts a suing to uppercase 

For OS-9 - S44.95 - Includes Source Code 

United Sp«Jal - $19.95 
SOFTOOLS 

The following programs are included in object form for immediate 
application. PL/9 source code available for customization 
READ ME Complete instructions for initial set-up and operation. Can even 

be printed out with the included text processor. 
CONFIG one time system eonfigurauon. 

CHANGE changes words, characters, esc, globally to any text type file. 
CLEANTXT converts text files to standard FLEX, SK-DOS files. 
COMMON compare two text files and reports difference*. 
COMPARE another check file that reports mis -matched lines. 
CONCAT similar to FLEX. SK-DOS append but can also list files to j 
DOCUMENT for PL/9 source files. Very useful in examining parameter 

passing aspects of procedures. 
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hkylumc: (t> I * I tftiMftW SOU tfl 'EtlSt iMClUll 



Telex: 5106006630 



OS-9. ilm'JCLX. 'fL'LX, S'K'IMS 



ECHO echos to either scnsai or file. 

FIND in improved f%*d anuiund with m fx*uerm" aiaiching and wJdcards. 
Very useful 

HEX dump files in both hex and ASCD. 

INCLUDE a file copy program lhat will accept "includes" of other disk files. 

KWIC allows itXaling each word, on each line to die beginning Vciy useful 
m a son piogram. etc 

LISTDIR a directory listing program. Not super, but bener than CAT. 

MEMSORT a high-speed text file sorter. Up to 10 fields may be sorted. 
Very fast. Very useful 

MULTICOL width of page, number of columns may be cpeofad- A 
MUSTI 

PACE similar to UST but allows for a page header, page width and dcpih, 
Adjust for CRT screen or pi inter as set up by CONFIG. A vciy smart 
print driver. Allows printer control commands. 

REMOVE a fast file deleter. Careful, no prompts issued. Zap, and its gone! 

SCREEN a screen listing utility. Word wrapa text to Gi screen. Screen depth . 
may be altered at run time. 

SORT a super version of MEMSORT. AtJ«xlia6/<fcajK3xh>g order, up to 10 
keys, case over-ride, son on n* word and son on characters if file is 
small enough, sons in RAM. If large file, son is constrained to size of 
your largest disk capacity. 

TPROC a email but nice text formatter This is a complete formatter and has 
functions not fen ■ id in other formatters. 

TRANSUT sons a file by x keyfields. CHaek* for duplications. Up to 10 
key files may be used. 

UNROTATE used with KWIC this program reads an input file and unfolds 
it a line at a time. If the file has been sorted each word will be 
presented in sequence 

WC a word count utility. Can count words , charane/s or lines. 

NOTE: tub art of utilities coodfU of 6 5-1/4" disfcs or 2 8" disks, w/ 
source (PL*). 3 5-1/4** disfcs or 1 8" disk w/o source. 
Complete set SPECIAL INTRO PRICE: 
5-1/4" w/source FLEX - SK*>DOS - S129.95 
w/o source * $79,95 
8" w/iourcc - J79.95 - wfo source $49,95 

FULL SCREEN FORMS DISPLAY from Computer Systems Consukams 
TSC Extended BASIC program supports any Serial Terminal with 
Cursor Control or Memoiy-Mepped Video Displays; substantially 
extends the capabilities of the Program Designer by providing a table - 
diiven method of describing and using Full S creen Displays. 
F. SondCCF. U - S25J00, wf Source . $50j00 

SOLVE from S.E. Media - OS-9 Levels ! and II only. A Symbolic ObjecV 
Logic Vesication Sl Examine debugger. Including inline ^Wi^g, 
disassemble and assemble. SOLVE IS THE MOST COMPLETE 
DEBUGGER we have seen for the 6809 OS-9 serical SOLVE does it 
all! With a rich selection of monitor, assembler, disassembler. 
environmental, execution and other miscellanea) a ccawmand*. SOLVE 
is the MOST POWERFUL toolkit item you can ownl Yet, SOLVE is 
simple to usct With complete documentation, a snapl Eveiyone who 
has ordered this package has raved! See review - 68 Micro Journal • 
December 1985. No Slirxf debugging here, full screen displays, rich 
and eompjeie in infonnaGion presented. Since mview in 68 Micio 
Journal, this is our fastest mover 1 

Lerett I <* // only . OS 9 $69.95 



DISK UTILITIES 

OS-9 VDis* from S.E Media ~ for Level i only. Use the Extended 
Monory capability of your SWTFC or Gtmix CPU caid (or similar 
format DAT) for FAST Program Compiles, CMD execution, high speed 
inter-process communications (without pipe buffers), etc - SAVE that 
System Memory. Virtual Disk si2e is variable in 4K increments up to 
960K. Some Assembly Required. 

Level I 05-9 obj. 579,95: *W Source $149.95 

OF from SB. Media « Written in BASIC09 (with Sounx), includes: 

REFORMAT, a BASIC09 Program that reformats a chosen amount of 
an OS 9 disk to FLEX, SK*DOS Format so it can be used normally by 
FLEX, SK*DOS; and FLEX, a BASIC09 Program that does the actual 
read or write function to the special 0»F Transfer Disk; userfr endly 
menu driven Read the FLEX, SK*DOS Directory, Delete FLEX, 
SK*DOS Files, Copy both directions, etc FLEX. SK*DOS users use 
ihc special disk just like any other FLEX. SK'DOS disk 
. 6809/68000 $79 95 

LSORT from SB. Media - A SORT/MERGE package for OS-9 (Level 1 & 
D only). Sons records with fixed Lengths or variable lengihs Allows 
for either ascending or descending son. Sorting can be done in cither 
ASCII sequence or alternate collating sequenee. Right, left or no 
justification of data fields available. LSORT includes a full set of 
comments and errors messages, 
OS 9 $8500 

H1ER from S.E. Media - HIER u a modem hterarchal storage system for 
users under FLEX, SK*DOS It answers the needs of those who have 
hard disk capabilities on their systems, or many files on one disk - any 
fixe. Using HIER a regolar (any) FLEX, SK'DQS disk (8 - 5 . 
hard disk) can have sub dt/eaoriex By (his method the fsobtems of 
assigning unique names to files is less buroots^ne. Different files with 
the exact same name maybe on the same disk, as long as they are tu 
different directories For the Winchester user this bcawmes a must. Sub- 
directories are the modem day solution that all current large systems 
use. Each directory looks to FLEX, SK*D#S like a regular file, 
except they have the extension '.D1R'. A full set of directoiy handling 
programs are included, making the operation of HIER simple and 
straighiforward. A special install package is included to install HJER to 
your paiticular version of FLEX. SK'DOS. Some assembly requited. 
Install indicates each byte or reference change needed. Typically - 6 
byte changes in sconce (furnished) and one assembly of HIER is all that 
is required. No programming requited! 
FLEX . SK*OOS $79.95 

COPY MULT from S.E. Media - Copy LARGE Disks to several smaller 
disks. FLEX. SK* DOS utilities allow the backup of ANY size disk to 
any SMALLER size diskettes (Hard Disk to floppies, 8 M to S*. etc.) by 
simply insening diskettes as requested by COPYMULT. No fooling 
with directory deletions, etc COPYMULT.CMD understands normal 
"copy* syntax and keeps up with files topicd by maintaining directories 
for both host and receiving disk system. Also mclude* BACKUP.CMD 
to download any size 'random* 4 type file; RESTORECMD to 
restructure copiad ** random* files for copying, or recopying back to the 
host system; and FREELINK CMD as a "bonus" utility that "relinks" 
the free chain of floTjfjy or hard disk, eliminating ' fragment* (iou. 

Completely documented Assembly language Source files included. ALL 4 
Programs (FLEX. SK'OOS. 8" or 5') $9950 
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COPYCAT from Lubdata - Pascal NOT required Allows reading TSC 
Mini FLEX. SK'DOS. SSB DOS6*, and Digital Research CP/M Disks 
while operating under SK-DOS . FLEXl.O. FLEX 2.0, or FLEX 9.0 
with 6800 or 6809 Systems. COPYCAT will not perform miracles, but, 
between the program and the manual, you itand a good chance of 
accomplishing, a tr sister. Also includes some Utilities to help out 
Programs supplied in Modular Source Code (Assembly Language) to 
help solve unusual problems. 

F,Sa*dCCF5"-$50W F.S B~ - $6500 

VIRTUAL TERMINAL from SB. Media - Allows one terminal to do the 
woik of several. The user may start as many as eight tasks on one 
terminal, under VIRTUAL TERMINAL and switch back and forth 
between tasks at will. No need to exit each one; just jump back and 
forth* Complete wiih configuration program. The best way to keep up 
with those background programs. 

6809 O A CCO - obj. only - 149.95 

FLEX, SK'DOS DISK UTILITIES from Computer Systems Consultants - 
Eight (8) different Assembly Language <w/ Source Code) FLEX, 
SK»DOS Utilities for every FL£X.SK»DOS Users Toolbox: Copy a 
File wilh CRC Errors; Test Disk for errors: Compile two Disks: a fast 
Disk Backup Program: Edit Disk Sectors; Lineaiize Free -Chain on the 
Disk; prim Disk Identification; and Sort and Replace the Disk Directory 
(in sorted order). •• PLUS ~ Ten X BASIC Programs including: A 
BASIC Rcscquenccr wish EXTRAS over "RENUM" like check for 
missing label definitions, processes Disk to Disk instead of in Memoiy. 
etc. Other programs Compare, Merge, or General* Updates between 
two BASIC Programs, check BASIC Sequence Numbers, compaie two 
unsequenced files, and 5 Programs for establishing a Master Oirectory 
of cevera Disks, and sorting, selecting, updating, and printing paginated 
bsungs of these files. A BASIC Croas-Referencz Piogram, written in 
Assembly Language, which piovides an X-Ref listing of the Variables 
and RcsttvegS Words in TSC BASIC, XB ASIC, and PRECOMPELER 
BASIC Programs. 

ALL Ulilittes include Source (either BASIC or A J, Source Code) 
F.SondCCF .$50.00 
BASIC Utilities ONLY for UniFLEX - $30 DO 

MS.DOS.PLEX Transfer Utilities to OS-9 For 68XXX and CoCo* OS-9 
Systems Now READ . WRITE * DIR - DUMP - EXPLORE FLEX * 
MS-DOS Disk. "Ihese Utilities come with a rich set of options allowing 
the uansfer of text type files fiomAo Fl£X A MS-DOS disks. •CoCo 
systems require the D.P. Johnson SDISK utilities and OS-9 and two 
drves of which one must be a "host" floppy 

'CoCo Version $69.95 6BXXX Version $99.95 

MISCELLANEOUS 

TABULA RASA SPREADSHEET from Compiler Systems Consultant* - 
TABULA RASA is similar to DESKTOP/PLAN; provides use of 
tabular comf*fiation schemes used for analysis of business, sates, and 
economic conditions. Menu-driven; eiteniive ieport -gene ration 
capabilities. Require* TSCs Extended BASIC. 

F , S and CCF. V $50V0, wi Source - $100 DO 
DYNACALC -- €*aaronk Spread Sheet for the 6809 and 68000. 
F, S, 0S.9 and SPECIAL CCF, $200 jOO, V- $395 00 
OS9 68K $595 DO 

FULL SCREEN INVENTORY/MRP from Computer Systems Consultants 
Use the Full Screen Inventory System/Materials Requirement Ruining 



for cnatnUiAiAg inventories. Keeps item field file in elfrfiabeucal order 
for easier inquiry. Locale sod/or print recortis matching partial or 
complete item, descrifskn. vendor, or anribujes; find backordcr or 
below siock levels. Print-outs in item or vendor order. MRP capability 
for the maintenance and analysis of Hierarchical a»»emblics of items in 
the inventory file. Requiies TSCs Extended BASIC, 

F. S and CCF< U . $50D0. wf Source - $100 00 
FULL SCREEN MAILING LIST from Computer Systems Consultants -• 
Ihe Full Screen Mailing List System provides a means of maintaining 
simple mailing lists. Ijocatc all records matching on partial or complete 
name, city, stale, zip, or attributes for Listings or Labels, etc. Requires 
TSCs Extended BASIC. 

F, S ond CCF t U - 150,00, »t Source . S 100 00 
DIET-TRAC Forecaster from S E. Media - An X BASIC program that plins 
a diet in terms of either calories and percentage of carbohydrates, 
proteins and fats (C P G%) or grams of Carbohydrate. Protein and Fat 
food exchanges of each of the six basic food groups (vegetable, biead, 
meal, skim milk, fruit and fat) for a specific individual Sex. Age. 
Height. Present Weight. Frame Size. Activity Level and Basal 
Metabolic Rate for normal individual are taken into account. Ideal 
weight and sustaining calories for any weight of the above individual 
are calculated. Provides number of days and daily calends r after weight 
goal and calorie plan is detci mined- 

F.S .$59 95, U.$S9.95 



GAMES 

RAPIER - 6809 Oteas Program from S.E. Media - Requires FLEX. 

SK*DOS and Displays on Any Type Terminal, Features: Four levels of 
play. Swap side. Point scoring system. Two display boa ids. Qiaiige 
skill level. Solve Checkmate problems in 1-2-3-4 moves. Make move 
and swap sides. Play white or black. This la one of the strongest 
CHESS programs running un any microcomputer, estimated USCF 
Rating 1600+ (better than mart 'club* players at higher levels) 
F,SandCCF>$79 95 

NEW 

MS-DOSJFLEX Transfer Utilities T-or 68XXX and CoCo» OS-9 Systems. 
Now Read, Write, DIR, Dump and Explore FLEX A MS-DOS Disks. 
Supplied wilh a rich set of options to explore and transfer text type files 
from/to FLEX and MS-DOS disks. •CoCo OS<9 requires SDISK 
utilities A two floury drives. 
CCO X69.95 68XXX OS 9 $99.95 



fNOTE: Changes \ 

I Price increase for SCULPTOR, see advertising front of this catalog and J 
other ad in this issue. Special price for 68 Micro Journal readers. 

I 2. 



lower price for BASIC09 TOOLS, tee Utilities sacQoil 
New MS-DOS A FLEX to OS-9 Utilities, see above. 
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keep track of. Aside from 
SK*DOS register requirements 
register choice is entirely arbi- 
trary when writing a program. 
All data registers have capability 
for all of the instructions. Ad- 
dress registers have some limita- 
tions with regard to operations, 
but they can be used to store val- 
ues from data registers temporar- 
ily, and certainly as index regis- 
ters or stack pointers. 

I printed out a listing of 
PLIST and immediately saw a 
few places where I could clean 
things up and add appropriate 
comments. It is now in about 
version 5. One thing that I noted 
is that the branch instructions can 
all be suffixed with .S for short if 
the branch is within the range of 
+ 1 27 ($7F) to - 1 28 ($FF80). The 
assembler doesn't automatically 
code the short form of the branch 
if it is within this range. You can 
code the .S for any branches that 
fall within that range after a first 
pass if you are really trying to 
reduce the code to a minimum or 
gain maximum execution speed. 
However, any program change 
that puts the branch out of range 
will cause error messages on as- 
sembly and you will have to go 
back and remove the .S so that the 
long branch instruction will be 
generated. If code space is not at 
an absolutepremium you can just 
ignore the BRA. S form and not be 
bothered with figuring out which 
branches can be short. I note with 
pleasure that the PLIST program 
exclusive of the text strings is 
about 325 bytes of code. Obvi- 
ously the liberal use of registers 
makes the code short. 



As a beginner with the 
68000, I of course am not at all 
sure that I have coded this pro- 
gram in the best or most efficient 
way. In fact, I commented the 
other day that within some rea- 
sonable limit, the continued ap- 
plication of time to improving 
assembler code of any complex- 
ity at all always seems to result in 
progress in reducing the code or 
the execution time. The case in 
point was a floating point square 
root routine that I had thought 
was optimized a couple of years 
ago. I spent some time on it and 
made a little progress with an 
improved algorithm I had discov- 
ered since, and then found a way 
to implement a quick divide by 2. 
As a result, the execution time 
was reduce to about 30% of that 
of the original. 

Maybe a word is in order 
here about hardware. I have es- 
sentially a standard Mustang- 
08A system. The company also 
has an assembled 68000 based kit 
as advertized by Peripheral Tech- 
nology in 4 68* Micro Journal, that 
runs SK*DOS as well. I should 
mention that the PLIST program 
assembles in a matter of 6 sec- 
onds on the 68008 system. 

I had a chance, when the 
68008 and 68000 systems were 
side by side the other day, to run 
a quick comparison of the two 
compiling and assembling the 
screen editor The tiny C com- 
piler generates an assembler 
source file which is then as- 
sembled using the assembler. 
The 68008 system did both op- 
erations in just about 5 minutes 



flat. The 68000 system ran 3:45. 
The 68008 system is running at 
12 MHz and the 68000 at 10. If I 
calculate correctly, the 68000 
running at 12 MHz would have 
run 3:08 or so. Obviously, the 
wider data bus improves the effi- 
ciency considerably. 

A few comments about the 
CSC Assembler are in order. 
First it works quite well and exe- 
cution is fast. I noted that though 
it expands a listing to the extent of 
leaving a number of spaces for 
the label field and aligning all the 
operands, it didn't tab the com- 
ments out to a new field, but in- 
cluded them after the operand 
separated by one space just as I 
had entered them. I edited the 
source file to insert spaces to pad 
the comments all out to the same 
column. Now when I assembled, 
the comments were generally 
spaced away from the operands, 
but it seems that the number of 
spaces had been changed arbi- 
trarily. After several attempts I 
found the secret. It seems that the 
comments had to be spaced a 
constant number of spaces from 
the last character of the OPERA- 
TION mnemonic. The length of 
the operand is apparently ig- 
nored. The result is that a care- 
fully tabbed comment column 
gets thoroughly scrambled by the 
assembler, and that very careful 
column counting from the last 
character of the operation is re- 
quired in order to get the com- 
ments aligned in the final listing! 
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LISTING Or ITXX FIRST TIME 

00001 00000000 

00002 00000000 0000A035 

00003 00000000 0000A01E 

00004 00000000 00000000 

00005 00000000 600A 

00006 00000002 484920544845524504 

00007 0000000C 49FAFFF4 

00008 00000010 A035 

00009 00000012 A01E 

00010 00000014 00000000 

00011 00000014 
000 Syntax Error (s) 



15:07:12 DATE 02/17/88 PAGE # 1 
* MY FIRST PR0(3*AM IN 68000 ASSEMBLER 



LISTING GT FIXE UPGASB 

00001 00000000 

00002 00000000 

00003 00000000 

00004 00000000 

00005 00000000 

00006 00000000 

00007 00000000 

00008 00000000 

00009 00000000 

00010 00000000 

00011 00000000 

00012 00000000 

00013 00000000 

00014 00000000 

00015 00000000 

00016 00000000 

00017 00000000 

00018 00000000 

00019 00000000 

00020 00000000 00000001 

00021 00000000 0000A024 

00022 00000000 0000A008 

00023 00000000 0000A005 

00024 00000000 0000A006 

00025 00000000 0000A001 

00026 00000000 0000A002 

00027 00000000 0000A023 

00028 00000000 0000A034 

00029 00000000 0000A037 

00030 00000000 0000A033 

00031 00000000 0000A01E 

00032 00000000 

00033 00000000 00000000 

00034 00000000 6002 

00035 00000002 

00036 00000002 0100 

00037 00000004 

00038 00000004 

00039 00000004 204E 
OCJTPUT 

00040 00000006 47FA0074 

00041 0000000A 284B 

00042 0000000C A023 

00043 0000000E 6408 

00044 00000010 197C00150001 

00045 00000016 6054 

00046 00000018 

00047 00000018 183C0001 

00048 0000001C A024 

00049 0000001E 2848 



PSTRNG EQU 
WARMST EQU 
ORG 
PROG BRA.S 
MESAGE DC.B 
START LEA 
DC 
DC 
ENO 



SA035 

SAO IE 

$0000 

START 

*HI THERE" ,$04 

MESAC3:<PC) ,A4 

PSTRNG 

WARMST 

PROG 



TIME 14:40:40 DATE 02/17/88 PAGE t 1 
UPPER CASE UTILITY FOR SK*DOS /68K 
DERIVED FROM LIST UTILITY 
COPYRIGHT <C> 1986 BY PETER A. STARK 
EXAMPLE IN SK*OOS 68K MANUAL 

CHANGED BY RON ANDERSON 2/88 

TO MAKE A PROTOTYPE "FILTER" PROGRAM 

THIS ONE CONVERTS LOWER CASE LETTERS TO UPPER 
FROM FILE TO FILE 

SYNTAX: UPCASE INFILENAME OUTFII£NAME 

INFILE MUST EXIST, OUTFII£ MUST NOT 

CONVERTS ONLY a-z to A-Z. ALL OTHER CHARACTERS 

NOT CHANGED. 

EQUATES TO SK*DOS 



FCSERR 


EQU 


1 


DEFEXT 


EQU 


SA024 


FCLOSE 


EQU 


SA008 


FOPENR 


EQU 


SA005 


FOPENW 


EQU 


SA006 


FR£AD 


EQU 


$A001 


FWRITE 


EQU 


SA002 


GETNAM 


EQU 


SA023 


PCRIF 


EQU 


$A034 


PERROR 


EQU 


$A037 


pt/rcH 


EQU 


$A033 


WARMST 

* 


EQU 


$A01E 




ORG 


$0000 


UPPER 


BRA.S 


START 



VER DC.W $0100 

* 

* START OF ACTUAL PROGRAM 
START MOVE.L A6,A0 



LEA 
MOVE.L 

DC 

BCC.^ 
MOVE.B 
BRA.S 
MNFILE SPEC WAS 
INOK MOVE.B 

DC 
MOVE.L 



INFCB(PC),A3 
A3,A4 
GETNAM 
INOK 

#21,FCBERR(A4) 
ERROR 
OK 
ll r D4 
DEFEXT 
A0,A4 



GOTO START 
VERSION NUMBER 

SAVE USER FCB POIItfTER FOR 

POINTER TO INPUT FCB 

POINTER 

GET FILE SPEC 

IF FILENAME OK 

ELSE ERROR 21 

DEFAULT EXTENSION 
OUTPUT FCB POINTER 
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00050 00000020 A023 

00051 00000022 6408 

00052 00000024 197C00150001 

00053 0000002A 6040 

00054 0000002C 

00055 0000002C 183C0001 

00056 00000030 A024 

00057 00000032 

00058 00000032 



nsran cr to* 

00059 00000032 284B 

00060 00000034 A005 

00061 00000036 6634 

00062 00000038 2848 

00063 0000003A A006 

00064 0000003C 662E 

00065 0000003E 

00066 0000003E 

00067 0000003E 

00068 0000003E 284B 

00069 00000040 A001 

00070 00000042 670C 

00071 00000044 

00072 00000044 

00073 00000044 

00074 00000044 0C2C00080001 

00075 0000004A 6620 

00076 0000004C 6124 

00077 0000004E A01E 

00078 00000050 

00079 00000050 

00080 00000050 

00081 00000050 

00082 00000050 

00083 00000050 

00084 00000050 0C050061 

00085 00000054 6D00000E 
RANC£ 

00086 00000058 0C05007A 

00087 0000005C 6E000006 
RANGE 

00088 00000060 04050020 

00089 00000064 

00090 00000064 

00091 00000064 

00092 00000064 2848 

00093 00000066 1805 
FROM D4 

00094 00000068 A002 

00095 0000006A 60D2 

00096 0000006C 

00097 0000C06C 

00098 0000006C 

00099 0000006C A037 

00100 0000006E 6102 

00101 00000070 A01E 

00102 00000072 

00103 00000072 

00104 00000072 

00105 00000072 2848 

00106 00000074 A008 

00107 00000076 284B 

00108 00000078 A008 

00109 0000007A 4E75 



DC GETNAM 

BCC.S NAMEOK 

MOVE.B #21,FCH£RR(A4> 

BRA.S ERROR 

* OOTFILE SPEC WAS OK 
KAMEOK MOVE.B #1,D4 

DC DEFEXT 

* NOW OPEN THE FILES 

TIME 14:40:42 DATE 02/17/88 PAGE # 

MOVE.L A3,A4 

DC FOPENR 

8NE.S ERROR 

MOVE.L A0,A4 

DC FOPENW 

8NE.S ERROR 



DEFAOLT EXTENSION TXT 
DEFAULT EXTENSION 



INFILE POINTER 

IF NOT ZERO 
CK7TFILE POINTER 
OPEN FOR WRITE 
IF NOT ZERO 



* MAIN LOOP TO READ AND WRITE EACH CHAR 



MAIN MOVE.L A3,A4 

DC FREAD 

BEQ.S CHAR0K 

* IF ERROR SEE IF END OF FILE 



POINT TO INFIIE 
GO READ NEXT CHAR 
GO ON IF NO ERROR 



CMP 


B 


#8,FCBERR<A4) 


END OF FILE? 


BNE 


S 


ERROR 


NOT END OF FILE 


BSR 


S 


CIOSE 


CLOSE ON EOF 


DC 




WARHST 


RETURN TO SK*DOS 



* CONTINUE IF CHAR IS OK 

* HERE IS THE FILTER THAT COMPARES CHAR WITH 

* a-z and changed to A-Z 



CHAROK 


CMP.B 


#'a',D5 




BLT 


CHAR1 




CMP.B 


#'z',D5 




BGT 


CHAR1 



SUB.B #$20, D5 



ASCII VALUE TOO LOW TO BE IN 

ASCII VALUE TOO HIGH TO BE IN 
CHANGE IT FROM LCMER TO UPPER 



* END OF FILTER, NOW WRITE IT TO OUTPUT FILE 



CHAR1 



KWE.L 


A0,A4 


MOVE.B 


D5,D4 


DC 


FWRITE 


BRA.S 


MAIN 



OOTPUr FILE FCB POINTER 
CHAR READ IOTO D5, WRITTEN 

WRITE TO OUTPUT FIIE 
AND CONTINUE 



DC 


PERR0R 


PRINT ERROR CODE 


BSR.S 


CLOSE 


CLOSE THE FILE 


DC 


WARMST 


RETURN TO SKDOS 



* ERROR HANDLER 



ERRCR 



* CLOSE SUBROUTINE 

* 

CLOSE MOVE.L AG,A4 

DC FCXGSE 

MOVE.L A3,A4 

DC FCLOSE 
RTS 



POINT TO FCB 
CLOSE FII£ 
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00110 0000007C 

00111 0000007C 00000260 

00112 000002DC 00000000 
000 Syntax Error (s) 



IHPCB 



DS.B 
END 



608 
UPPER 



LX6TITC Or TUR PLXST 

00001 00000000 

00002 00000000 

00003 00000000 

00004 00000000 

00005 00000000 

00006 00000000 
0000? 00000000 

00008 00000000 

00009 00000000 

00010 00000000 

00011 00000000 00000001 

00012 00000000 00000310 

00013 00000000 0000A024 

00014 00000000 0000A008 

00015 00000000 OO00A005 

00016 00000000 0000A001 

00017 00000000 0000A023 
LINE 

00018 00000000 0000A034 

00019 00000000 0000A037 

00020 00000000 0000A033 

00021 00000000 0000A01E 

00022 00000000 0000A03F 

00023 00000000 0000A036 

00024 00000000 0000A038 
SUPPRESS ZEROS 

00025 00000000 

00026 00000000 

00027 00000000 

00028 00000000 

00029 00000000 

00030 00000000 

00031 00000000 

00032 00000000 

00033 00000000 

00034 00000000 204E 

00035 00000002 2848 

00036 00000004 A023 

00037 00000006 640A 

00038 00000008 197C00150001 

00039 O000000E 600000F8 

00040 00000012 183C0001 

00041 00000016 A024 

00042 00000018 A005 

00043 0000001A 660000EC 

00044 0000001E 

00045 0000001E 323C0001 

00046 00000022 

00047 00000022 A034 

00048 00000024 303C0005 

00049 00000028 A034 

00050 0000002A A034 

00051 0000002C 49FA0116 

00052 00000030 A036 

00053 00000032 

00054 00000032 4282 

00055 00000034 2648 

00056 00000036 D7FC00000004 
FILENAME 



TIhE 14:55:28 DATE 02/17/88 PAGE * 



* PROGRAM TO PRINT A FORMATTED LIST AS FOR ASM 

* THIS PROGRAM PRINTS A HEADER AND PACX NUMBER 

* 

* DO Wlli BE THE PACE NUMBER REGISTER 

* AO Willi HOLD POINTER TO USER FCB 

* 

* EQUATES FOR SKDOS 



FCBERR 


EQU 


1 


FOADOR 


EQU 


784 


DEFEXT 


EQU 


$A024 


FCL05E 


EQU 


$A008 


FOPENR 


EQU 


$A005 


FREAD 


EQU 


$A001 


GETNAM 


EQU 


$A023 


PCRIF 


EQU 


$A034 


PERROR 


EQU 


$A037 


PUTCH 


EQU 


5A033 


WARMST 


EQU 


SAO IE 


CXTDNT 


EQU 


5A03F 


PNSTCN 


EQU 


$A036 


OUT5D 


EQU 


$A038 



OFFSET FOR FILE OUT 

SET DEFAULT EXTENSION 

CLOSE FIIZ 

OPEN FOR READ 

READ CHAR FROM FII£ 

GET FILENAME FROM COMMAND 

PRINT CRLF 

PRINT FII£ ERROR MESSAGE 

OUTPUT CHARACTER 

WARMSTART SK*DOS 

GET DATE AND Tltfi 

PRINT STIUMG WITHOUT CRIF 

WORD IN D4 CI£AR D5 TO 



DO IS LINE COUNTER 

Dl IS PAGE COUNTER 

D4 HOIDS CHARACTER FOR OCTTPOT 

D5 HOLDS CHARACTER READ FROM FII£ 

AO SAVES POINTER TO FCB 

Al AND A2 USED FOR TEMP HOLDER FOR TIME AND DATE 

A4 USED BY FII£ HANDIER 



START MOVE.L A6,A0 

MOVE.L A0.A4 

DC CXTNAM 

BCC.S NAhEOK 

MOVE.B #21 , FCBERR (A4) 

SRA.L ERROR 

NAMEOK MOVE.B #1,D4 

DC DEFEXT 

DC FOPENR 

BNE ERROR 

* INITIALIZE PAC2 COUNTER 

MOVE.W #1,D1 

* START LOOP FOR PACES 
PACE DC PCRIF 

MCfVE.W #5, DO 

DC PCRIF 

DC PCRIJT 

LEA 4 HEADER (PC),A4 

DC PNSTRN 

* D2 USED HERE FOR IXXX> COUNTER 

CLR.L D2 

MCfVE.L A0,A3 

ADD.L #4, A3 



SAVE POINTER TO FCB 

POINT AT FCB 

GET FIIZ NAME INTO FCB 



DEFAULT EXT .TXT 



FCB POINTER 

POINT AT FIRST CHAR OF 



6a Mkro Journal 



Mty'88 



00057 


0000003C 


181B 




00058 


0000003E 


0C040000 


xjffTXB cr rux 


FLIffT 


00059 


00000042 


670C 




00060 


00000044 


A033 





NAME 



MOVE.B 
CMP.B 



<A3)+,D4 
t0,D4 
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00061 00000046 06420001 

00062 0000004A 0C420008 

00063 0000004E 66EC 

00064 00000050 0C42000A 

00065 00000054 670C 

00066 00000056 183C0020 
00067 0000005A A033 

00068 0000005C 06420001 

00069 00000060 60EE 

00070 00000062 A03F 
BINARY 

00071 00000064 2445 

00072 00000066 2246 

00073 00000068 49FA00EF 

00074 0000006C A036 

00075 0000006E 2809 

00076 00000070 4844 

00077 00000072 610000B6 

00078 00000076 183C003A 

00079 0000007A A033 

00080 0000007C 3809 

00081 0000007E E04C 

00082 00000080 610000A8 

00083 00000084 183C003A 

00084 00000088 A033 

00085 0000008A 3809 

00086 0000008C 6100009C 

00087 00000090 49FAOOCE 

00088 00000094 A036 

00089 00000096 280A 

00090 00000098 4844 

00091 0000009A 6100008E 

00092 0000009E 183C002F 

00093 000000A2 A033 

00094 000000A4 380A 

00095 000000A6 E04C 

00096 000000A8 61000080 

00097 000000AC 183C002F 

00098 000000B0 A033 

00099 000000B2 380A 

00100 000000B4 61000074 

00101 000000B8 49FA00AF 

00102 000000BC A036 

00103 000000BE 4245 

00104 000000C0 3801 

00105 000000C2 A038 

00106 000000C4 A034 

00107 000000C6 A034 

00108 000000C8 

00109 000000C8 2848 

00110 000000CA A001 

00111 000000CC 663A 

00112 000000CE 0C05000D 

00113 000000D2 6708 

00114 000000D4 0C05000A 

00115 000000D8 67EE 

00116 000000DA 6018 



PGNO 



PGN01 



EEQ.S 
DC 

ADD.W 
CMP.W 
BNE.S 
CMP.W 
BEQ.S 
MOVE.B 
DC 
ADD 
BRA.S 
DC 



PGNO 

PUTOl 
tl,D2 
18, D2 
NAME 
#10, D2 
PGNOl 
•$20, D4 

PUTCH 
• 1,D2 
PGNO 
GETDNT 





MOVE.L 


D5,A2 




MOVE.L 


D6,A1 




LEA 


HTIi«<PC>,A4 




DC 


PNSTFH 


TIME 


W3VE.L 


A1,D4 




SWAP 


D4 




BSR 


OUT2D 




MOVE.B 


♦' :',D4 




DC 


PUTCH 




MOVE.W 


A1,D4 




ISR.W 


•8,D4 




BSR 


OUT2D 




MOVE.B 


# ' : * , D4 


i 


DC 


PUTCH 




MOVE.W 


A1.D4 




BSR 


OUT2D 




LEA 


HDATC<PC) ,A4 




DC 


PNSTRN 




MOVE.L 


A2,D4 




SWAP 


D4 




BSR 


OUT2D 




MOVE.B 


#'/',D4 




DC 


PUTO* 




MOVE.W 


A2,D4 




LSR.W 


•8,D4 




BSR 


OUT2D 




MOVE.B 


• '/',D4 




DC 


PUTCH 




MOVE.W 


A2,D4 




BSR 


OUT2D 




LEA 


HEAD£1<PC>,A4 




DC 


PNSTRN 




GR.H 


DS 




MOVE.W 


D1,D4 




DC 


OUT5D 




DC 


PCFLF 




DC 


PCRLF 


* NOW 


PRINT LINES 




LINES 


MOVE.L 


A0,A4 




DC 


FREAD 




BKE»S 


ERROR 




CMP.B 


•$0D,D5 




BEQ.S 


LINES2 




CMP.B 


•$0A, D5 




BEQ.S 


LINES 




BRA.S 


LINES1 



GET A CHAR 
IS IT A NULL? 



DONE GETTING NAME 
IF NOT OUTPUT IT 
INCRQiENT COUNTER 



PAD NAME WITH SPACES 



TIME AND DATE POUR BYTES 

SAVE DATE 
SAVE TIME 



GET HOUR OOHHMiSS 
frWSSOOHH 

output hour 



CONTAINS M4SS 

oom 

OOTPUT MINUTE 



*WSS 

OUTPUT SECOND 



WWMDDYY 
DDYYWWMM 
MONTH 



DDYY 
OODD 
DAY 



DDYY 
YEAR 

SPACES PAGE # 



PAGE NUMBER 



POINTER TO FCB 



IS IT CR 
OUTPUT CRW 

SKIP LF 

IF NEITHER, OUTPUT CHAR 
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listing or nia plist time 


14:55:30 


DATE 02/17/88 PAGE « 


3 


00117 


000000DC 




* OCTPtJT 


CRIF 






00118 


000000DC 


183C000D 


LINES2 


MOVE.B 


#$0D,D4 




00119 


000000E0 


A033 




DC 


ptrrcH 




00120 


000000E2 


183C000A 




MOVE.B 


#$0A,D4 




00121 


000000E6 


A033 




DC 


ptrrcH 




00122 


000000E8 


06400001 




ADD 


#1,00 


COUNT THE LINE 


00123 


000000EC 


0C40003F 




CMP.W 


♦ 63, DO 


READ* TO PAGE? 


00124 


000000F0 


6708 




BEQ-S 


ENDPG 


IF lES, 


00125 


000000F2 


60D4 




BRA.S 


LINES 


ELSE 


00126 


000000F4 




♦OUTPUT 


CHARACTER 




00127 


000000F4 


1805 


LINES1 


MOVE.B 


D5,D4 




00128 


000000F6 


A033 




DC 


PtfTCH 




00129 000000F8 


60OE 




BRA.S 


LINES 




00130 


000000FA 


A034 


ENDPG 


DC 


PCRIf 




00131 


000000FC 


A034 




DC 


PCR1F 




00132 


000000FE 


A034 




DC 


PCRLF 




00133 


00000100 


06410001 




ADO 


#1,D1 


INCREMENT PAGE NUMBER 


00134 


00000104 


6000FF1C 




BRA 


PAGE 




00135 


00000108 




* 








00136 


00000108 


0C2C00080001 


ERROR 


CMP.B 


#8,FCBERR(A4) 


IF 8 THEN END OF FIIE 


00137 


0000010E 


6706 




BEQ.S 


ERROR1 


NOT AN ERROR, JUST EXIT 


00138 


00000110 


A037 




DC 


PERROR 


ELSE PRINT ERROR MESSAGE 


00139 


00000112 


6110 


ERROR2 


BSR.S 


C&OSE 


CLOSE FILES 


00140 


00000114 


A01E 




DC 


WAFMST 




00141 


00000116 




* RUN REMAINDER OF PACT OUT OF PRINTER 


00142 


00000116 


0C400042 


ERROR 1 


CMP.W 


♦66, DO 


LINE 


00143 


0000011A 


67F6 




BEQ.S 


ERROR2 




00144 


0000011C 


A034 




DC 


PCB1F 




00145 


0000011E 


06400001 


■ 


ADD 


#1,D0 




00146 


00000122 


60F2 




BRA.S 


ERROR1 




00147 


00000124 




A 








00148 


00000124 


2848 


CLOSE 


MOVE.L 


A0,A4 




00149 


00000126 


A008 




DC 


FCLOSE 




00150 


00000128 


4E75 




RTS 






00151 


0000012A 




* SUBROUTINE TO 


PRINT HEX NUMBER <100 AS 2 DEC DIGITS 


00152 


0000012A 


0284000000FF 


OUT2D 


AND.L 


#$FF,D4 


MASK ALL BUT LO ORDER B*TE 


00153 


00000130 


88FC000A 




DIVU 


#10, D4 


TENS DIGIT IN LO WORD, 


REMAINDER IN HI WORD 










00154 


00000134 


00040030 




OR.B 


#$30, m 


MAKE TENS DIGIT ASCII 


00155 


00000138 


A033 




DC 


PUTCH 




00156 


0000013A 


4844 




SWAP 


D4 


EXCHANC2 TENS DIGIT FOR 


UNITS 














00157 


0000013C 


00040030 




OR.B 


#$30, D4 


MAKE IT ASCII 


00158 


00000140 


A033 




DC 


PtJTCH 




00159 


00000142 


4E75 




RTS 






00160 


00000144 




* STRINGS 






00161 


00000144 


4C495354494E47204F46 

2046494C452020202020 

04 

2054494D452004 


HEADER 


DC.B 


"LISTING OF FILE 


",$04 


00162 


00000159 


HTIME 


DC.B 


* TIME \$04 




00163 


00000160 


202020444154452004 


HDATE 


DC.B 


DATE <\$04 




00164 


00000169 


20202050414745202304 


HEADE1 


DC.B 


• PAGE #",$04 




00165 


00000173 




* 








00166 


00000174 


00000000 




END 


START 




000 Syntax Error is) 










mow 




FOR THOSE 












Wl 


tf#J 


v/#. /> //> h\n\\ w.r.iMwium i 
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The Macintosh™ Section 
Reserved as 

A place for your thoughts 
And ours 

Mac- Watch 



Build Your Own Cheap Mac SCSI Hard Disk System 



Joe Briu 

4lOOCricklewoodSi. 
Lumbcrton,NC 28358 

Gocz! Have you seen how 
much a commercial hard 
drive sysiem for yo u/ Mac 
cosls?? Pm sure you have, 
and agree thai $600+ is 
WAY loo much, espe- 
cially when you see hard 
drives for the PC piiced 
around $300. Weil, foitu- 
naiely, it's fairly trivial lo 
rig up your own! Ii may 
noi have a fancy case, bui 
iialso wooM have a fancy 
price lag. In fact, with a bit 
of careful shopping, you 
should be able lo put a 
sysiem together for aboul 
half lt»e cost of a ready- 
made one. 

I would assume you al- 
ready know aboul ihe 
interface on ihe Mac 
Pluses lo connect devices 
like hard disks, tape 
drives, etc, but you might 
not if you have an older 
Mac. The Plus has a SCSI 
interface, which is (fortu- 
nately) an industry stan- 
dard. SCSI stands for 
Small Computer Systems 



Interface, and is a parallel 
block-oriented data trans- 
fer scheme. It is a superset 
of SASI (Shugait Associ- 
ates Systems Interface), a 
similar standard devel- 
oped by (who else?) Snug- 
art a few years ago. Any- 
way, unless you are going 
to write your own SCSI 
driver (which requires 
some fancy amounts of 
lime), you can live with 
limited ignorance of 
SCSI 's inner workings, so 
1 '11 let the description go at 
that. 

Well, let 's star t by looking 
at the drive itself. You 
have two oplions here. 
You can gel a SCSl-im- 
bedded drive, like Ihe 
Seagate ST225N (note the 
N!), but unless you've got 
connections, it'll cost 
aboul $360. Believe me, 
there are better oplions. 
One is to get a SCSI-to* 
ST506 interface adapter 
board. This is a board 
(usually the length and 
widlh of a drive) that has a 
50-pin SCSI connector on 
oneendandconnectorsfor 
a normal ST506 interface 



drive on ihe oiher. ST506 
and ST412 interface 
diives are cylinder/sector 
oriented raiher than block 
oriented, and are Ihe kind 
mosi often used on PC's. 
They arc also, as I proba- 
bly don't have to tell you, 
CHKAP. Well, reason- 
able, anyway. I saw a 
Lupine 3.5" 20 meg drive 
for $150 in Computer 
Shopper. The company 
that had them was Ad- 
vanced Computer Prod- 
uct at 800-FONE-ACP, 
Scrounging at hamfesls is 
also a good idea. 

Now you need the SCS1- 
to-ST506 interface card. 
The one 1 use is an Adaptec 
4070A. Other companies 
like DTC and Xebec make 
similar devices. Most of 
these boards have ihe same 
footprint as a drive. If you 
geiahalf-height drive, you 
can usually mount the 
board under the drive. I 
usea4070A,and iTsreally 
neat because it formats 2,7 
RLL. RLL (Run Length 
Limited) is a hard drive 
data compression tech- 
nique, and with this card 1 



can store 30mcgs on my 
20meg drive (a Seagate 
ST225). You can get the 
4070A from a company 
called Timeline for $99, 
and their phone number is 
800-872-8878. 

You're all sei now if 
you've got a Mac Plus! 
The Plus has an integral 
SCSI port. Unfortunately, 
it doesn't have the indus- 
tiy standard 50-pin header 
connector, bul rather a 
DB25. Sec ihe accompa* 
nying illustration for the 
pinouts you'll need to 
make an adapter cable. 
After you gel your cable 
made up, just add a power 
supply and use your for- 
matting program to initial- 
ize ihe drive (More on 
formatting later). 

Bul you say you don'i 
have a Mac Plus. Oh well. 
You must incur a bit more 
cosi then. There arc a 
number of companies 
which make SCSI-port 
add-ons for ihe older ma- 
chines. The only require- 
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ment is lhai you have ihe 
new 1 28k ROMs since 
ihey have the SCSI driver 
code. Ifyoudon'lhavethe 
new ROMs, ihcn you need 
to gel them. Heyjusicopy 
them from a friend with a 
Plus and an EPROM 
burner. You'll need two 
27512's. Anyway, the 
SCSI-port add-ons plug 
into ihe ROM sockets and 
the ROMs plug into this 
new board. The cheapest 
I've seen is from a com- 
puny called MacProducis 
USA and it costs about 
$80. Their phone number 
is 800-MAC-DISK. I per- 
sonally use a DOVE 
MacSnap SCSI port. This 
one costs a bil more, bui 
has provisions on the 
board for a 50- pin header. 
I recently discovered a 
company called 

MacWarehouse which has 
the Dove board for only 
$85. Their phone number 
is 800-255 6227. 

Thai's all ihe hardwaie 
you need. Ihe drive itself, 
the SCSI adapter board, 
and the SCSI port. Now 
you need software. The 
easiest thing to do is find a 
friend with a commercial 
SCSI hard drive system 
and just doitow the for- 
matting utility that came 
with il« drive. SCSI is a 
standard, so you should be 
able to format with ii re- 
gardless of the manufac- 
turer. Apple started ship- 
ping a SCSI formatter for 
iheir HD20SC with the 
Platinum Pluses. You 
should be able to gel a 
copy of this from even a 
dealer. lihinkihatBMUG 
(ihe Boston Macintosh 
User Group) has a public 



domain SCSI formatting 
utility, and their phone 
number is 415-849-9114 
(yes. I know I hat's in Cali- 
fornia, but hey). 

So lefs look ai costs. Let's 
say you get the drive for 
$150. This is a reasonable 
price (I goi a used ST225 
for $100!). Then allow 
$99 for ihe adapter, and 
finally $85 for the control- 
ler. We'll say $30 for a 
power supply, but you 
probably already have an 
old one lying around 
someplace. We'll assume 
mail-order and allow $15 
for shipping- This gives us 



Fig . 1 — pinouts 



a grand total for your 
homebrew hard drive of 
$379. Pietty impressive, 
considering that the 
cheapest SCSI hard drives 
I have seen cost around 
$600. And remember, 
those arc WITHOUT a 
port for old Macs. If you 
have a Plus, you can knock 
off about $88 to bring the 
cost down io $29 1! 

You really don't know 
whai you're missing by 
not having a hard drive 
until you gcionc. It'sgrcat 
to be able to jusi double 
click a document any- 
where in any folder or on 



any disk if you have the 
application loaded onto 
the hard disk. No more 
searching and no more 
"disk swap elbow". 

In closing, I just want to 
make ihe standard dis- 
claimer about how I lake 
no responsibility for you 
screwing up your Mac 
trying to implement ideas 
presented in this article, 
and do not guarantee that 
all hard disk/conirollcr 
combinations will work. 1 
run an ST225, bui I also 
have successfully format- 
ted Miniscribeand Lupine 
disks. Enjoy! 
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By: R. D. Lurie 
9 Linda Street 
Leo minister MA 01543 



FF9 FORTH, FLEX AND THE COCO 



Sometimes, I think that I must be a slow learner! Recently, nearly every one of the readeis who has contacted me has been 
interested in lunning FORTH on the CoCo; so I guess that it is about time for me to talk more on ihat subject. I am amazed thai 
it has laken me this long 10 realize ihat iliere is still a lot of interest in ihe CoCo among the readers of 68' Micro Journal, and that 
I should spend more time on it. 

I am using the FLEX from DATA-COMP. a division of CP1. You can always find their ad in 68' Micro Journal I have talked 
to people who are successfully using STAR-DOS wiih FF9, so you may prefer to go that route. In any case* you must have either 
FLEX or STAR-DOS running on your 6809 system before you can use FF9. 

By ihe way, I don't know the current distribution number for DATA-COMP FLEX, bull have version 2.2, and ihat docs load 
into the CoCo 3, but I have had a problem with output to the printer. I have not had an opportunity to look into this, since I got 
my CoCo 3 as a Christmas present However, I do expect to solve die problem, shortly. 

J would have worked on the problem sooner, but our son and his family just left for Korea, yesterday, for 2 yeais after having 
spent 3 years on duty with the Army in Geimany They were able to be here for nearly a month, so you can see that computing 
had to lake a back seat to other matters? Particularly since there was a grandson we had never seen. 

ADAPTING FF9 TO THE COCO 

Even though you might be running the classic FLEX from CPI. FF9 will not run on the CoCo without some simple adaptation. 
[ have mentioned ihis before, but I never gave specific directions on doing it. Theiefoie, I will do so. now. 

Backups 

Before you do any thing else, BACK UP THE DIS1RIBUTION DISK!! ! There are two disks, one is in the "normal" FLEX 
formal and the other is in FORTH* which cannot be iead by the usual FLEX utilities, so set it aside for now. The "not mal" disk 
can be backed up by any of ihe common utilities which do this job on any other FLEX disk. This disk will be used as the source 
for FF9, which will be used to back up ihe other disk. 

While you are about it, make two copies of the "normal" disk, so ihat you will have a place to make mistakes, without causi ng 
too much grief. Also* format seveial additional disks, which will be used as FORTH disks. Even though an FF9 FORTH disk does 
notact like a FLEX disk, it starts off as one. When you stait using a FLEX disk for FORTH, you remove ihe two chaining bytes 
from each sector, so FLEX has no way to know how to link to the next sector. This information is not used by FORTH, since 
FORTH screens are four contiguous sectors* and they are found by internal arithmetic which you don't have to wony about, once 
you have FORTH up and running. 

Your backup disks will be SSSD35 format, probably, since this is the way that FF9 is distributed. You can convert a backup 
to your favorite formal, now. 

The distribution disk has several ASCII files which you should LIST to a printer so that you will have them for reference, 
from this point on. 

Also, there are several binary Hies, which are various veisions of FF9, The shortest file has the absolute minimum content 
to function as a full blown 83- FORTH, but it lacks a number of amenities. Therefore, stait your work with the longest CMD file, 
since that version of FF9 has the editor, etc. in place and ready to use. This is the one you will noimally want to use, any way, so 
you may as well start with it 

You will notice that I have not used any specific file names in the preceding paragraphs, nor will I do so. This is because 1 
don't have copies of the most recent disks being sent out by Wilson Federici. nor do I know how he might change the file names 
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before this sees print However, ihat is not important, since there are only two kinds of files possible. You should list all of the 
text files {and read them!), and pick one of the FP9 CMD files as the source of your working FORTH. 

Making ii work 

Using one of your backup disks, call FF9 just as you would any other FLEX program. The program should load properly, 
and display a copyright notice. Unfortunately, your disk drive wiiJ not shut off automatically. To stop it. type the statement in 
Figure I as a keyboard command: 

HEX FF40 C! DECIMAL <ENTER> 

Figure I. The command to stop the CoCo disk drive. 

1 Tie disk diive should stop running as soon as you press <£NTER>, 

The next step is to cure this problem by patching FF9 and saving the result as the cuirentCMD file. Type the following lines 
exactly as shown in Figure 2, 

CREATE PATCH ] '10 ♦ 2 + 6 EXECUTE PAUSE <;) [ <ENTER> 
PATCH HERE OVER - * 10 >BODY SWAP CMOVE <ENTER> 
FORGET PATCH <ENTER> 
HEX DP ? DECIMAL <ENTER> 

Figure 2. How to patch FF9 for the CoCo (Wilson Federici) . 

The woid <ENTER> represents pressing that key, and is the only word not to be typed exactly as shown . If you make a m isiake 
in typing this into your keyboard, you can correct any errors by using the <BS> any time before you press <£NTER>. Notice thai 
all four of these lines are executed directly fiom command mode, so thai you do not need the : ... ; pair, as you would if these were 
conventional definitions. If you make a typing mistake too late to correct it, return to FLEX by typing the line in Figure 3 and 
reloading FF9. Then, just repeat the sequence, hopefully without any errors. 

FLEX <ENTER> 

Figure 3. How to return to FLEX from FF9. 

You may have some trouble entering the lines from Figure 2 because you have no visible cursor. Don't worry, everything 
is still working the way it should, internally, so these lines do get entered, even [hough you don't see a cursor. The lack of a cursor 
does make typing awkward, since you expec t to see one, but stick to it and the cursor will come back after the patch has been made. 

Here's how it works. The fiist of the four lines in Figuie 2 generates a word called PATCH , which modifies the I/O path 
through the keyboard, etc. Be sure that you enter the two square brackets just as shown; they look like a typing mistake, but they 
are not. they are supposed to be "reversed"! Also, 'IO and (;) are each single words which are three characters long, and must be 
typed without any spaces between characters. 

Ihe second line moves the correction into the definition of IO. In this line, the * and the IO are two words and must be typed 
with the space between the * and the IO . 

At this point, FF9 has been successfully modified to run on the CoCo; therefore, the third line simply removes an unncaded 
definition from the dictionary, (Don't you love a language that has a command called FORGET ) 

The fowth line tells us the hex address of the end of the newly modified FF9, and this is the address to be used in the FLEX 
SAVE command, shown as $$S$ in Figuie 4. 

FLEX <ENTER> 

RENAME 0.FF9.CMD 0.FF9.OLD <ENTER> 
SAVE 0.FF9.CMD 0000 ,$$$$, 0000 *<ENTER> 
FF9 <ENTER> 

Figure 4. How to SAVE the patched version of FF9. 
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This time, the disk drive should stop and FF9 should be ready to function normally . If not, you have made a mistake and should 
start the whole business over again. 

In this example, I us#d SSSS, instead of a particular hex value, because your version of FF9 and my version may be slightly 
different. In that case, the value of SSSS would also be different. 

THE OTHER DISK 

As 1 said before, the other disk contains a number of useful definitions which may not be a part of the FP9 you just modified. 
Furthermore, this disk has many of the FORTH definitions from the distributed form of FF9 as conventional FORTH screens, so 
that you may see how they function and, perhaps, improve on them. In any case you will need lo back up this disk and archival 
the original so that you will have it if, and when, you need it again. 

Making copies 

The distribution disk contains only 87 screens, because it had 35 tracks, with 10 sectors per track. Since FORTH lequires 4 
contiguous sectors per screen, then 35 * 10 /4 - 87.5, which results in 87 full scieens; the fractional screen is not available to you. 

Using this information, we can write a simple definition (Figure 5) to copy from the distribution disk in drive #0 to the backup/ 
working disk in drive # 1. 

: COPYIT < - ) \ RDL 12/22/87 

87 DO 

I DUP 87 + COPY 

I 
LOOP 
FLUSH ; 

Figure 5. A definition to copy all of the screens from a SSSD35 disk in 
DRO to a SSSD35 disk in DR1 . 

Notice that the use of 87 in two places in this definition prevents it from being used for any other disk format! 

The definition works on just 87 salens, starring wi th screen #0, simply because those are the limits of the DO ... LOOP . These 
two numbers should be changed to reflect any other limits you might choose. 

The next line duplicates the loop index and adds 87 to it. It then copies from a screen with the number of the loop index into 
a screen with that same number plus 87. Again, the 87 is simply the maximum number of screens which can fit on a SSSD35 disk, 
and should be changed for another foimat. If you are confused as to the calculation of this number, or want to change it after you 
have fuither modified your FF9, type the command in Figure 6 from ihe keyboard. 

DECIMAL DR1 OFFSET ? DRO <ENTER> 

Figure 6. Using FF9 to determine the number of screens on a disk formatted 
in any particular way. 

This is the number which would replace the second 87 in the definition of COPYIT for other disk foimats. 

Ihe next line in Figure 5 simply prints the loop index to the screen so that you will know that the computer is doing what you 
expect. 

The last line of the definition, FLUSH , insures that every screen actually gets written to the target disk. Without the FLUSH 
, you probably would lose the last two screens. 

1*11 leave the rest of the operations up lo you, since you must know how to go about convening the SSSD35 formatted files 
to the foimat you normally use; and the definition in Figure 5 will still work, no matter what foimat you choose for the FORTH 
disks. If you have any trouble, contact me and 1 will try to help. 

SOURCES 

You can get FLEX and STAR-DOS from D ATA-COMP (see the add in this magazine); 1 don 't know what FHL is now doing 
wiih FLEX. You can get FF9 from Wilson Fedeiici, 1208 NW Grant, Corvallis. OR 97330. or from me. Send two disks and a 
prepaid mailer to either of us, but Wilson is more likely to give faster service and have the latest versions. 
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SOME GENERAL COCO COMMENTS 

You may wonder why I wanted a CoCo 3 when 1 already had aC 1M1X 6809. The answer is color, color, and color! I popped 
for a color monitor, and I can't gel enough of the color. As soon as 1 can gel FLEX running on ihe CoCo 3 completely without 
bugs, I will probably put the G1M1X on the shelf for a while. 1 can hardly wait to use my favorite FORTH on a color system. 

The potential forthe5 12K of RAM on theCoCo3 wasalso a big drawing card, FORTH uses the disk system as virtual memory, 
so a RAM-disk should allow me to use most of the remaining 448K as additional useful FORTH space. The MMU on the CoCo3 
swaps in 8K segments which comes to 8 screens per segment, which is a small enough block to be reasonable, but large enough 
tocutdownon the number of swaps 1 rwed if 1 pay attention to the screen organization. I may be able to get over 40 useful blocks 
(over 320 screens) by proper management Right now, I cannot imagine having a use for lhat many at any one time, but I am sure 
that 1 will find a way! 

Probably, 1 can adjust the disk buffers within FF9 lo reside exactly within an 8K segment and switch screens simply by 
changing the data in the MMU. Since a buffer takes slightly more than IK, I will probably only gel 7 screens into an 8K block, 
but the speed of operation will more than offset the loss of RAM. No, I do not yet have this worked out, but it is on my list of projects, 
so I will eventually get around to it, and I will repot t my results when I have any. Just in case some of you are in the same position 
as I in regard to the CoCo, I thought that this would be a good opportunity to mention a couple of points that I tripped over when 
going from a CoCo I to a CoCo 3. 

First of all, my disk controller uses the RSDOS version 1.0, and it sometimes works at 1.8 MHz. The disk controller came 
from DATA-COMP, back in January, 1983. It was made by Tandy, and has never given me any trouble. However, it uses ♦ 12 
volts, taken from pin 2 of the ROM port. This was line on the CoCo 1, but there is no + 12 volts on pin 2 of the CoCo 3! I added 
a small jack to the plastic controller case for a plug carrying ♦ 1 2 volts from the disk drive power supply. Of course, if your disk 
controller is a more recent version than mine, you may not have this problem. Furthermore, if you use the expansion bus, you will 
probably find that it supplies the +12 volts, and you can just continue to operate the same way you always have. 

1 did make the happy discovery that FF9 will run on theCoCo3 at 1 .8 MHz without having to slow down for disk operations, 
even though 1 am using the oldest controller design. This is not true for FLEX, so 1 will have to patch the disk I/O segments of 
FLEX, before I can relax and let the system whiz along at the high speed. This should be fairly easy, i just have to get around to 
making the changes. 

I also tried the Steams COLOR -FORTH on the CoCo 3. 1 had no trouble using it, except that I could not get the screen-editor 
to work. 1 don't know why, but the display went wild as soon as 1 tried to call up a screen with the 106 E command, in order to 
edit screen #106. 1 don* t have the source code for COLOR* FORTH, so I have no idea how to fix the problem. This was not tried 
at the high spe#d, so that was not the problem. 1 guess that the problem is associated with the "minor" hardware differences between 
the old 6847 and the new, custom GIME controller. 

TIL09 FORTH There is a public domain FORTH specifically for the CoCo available from the CoCo SIC, DL9, on 
CompuServe. This FORTH docs not require a supporting opeialing system as FF9 docs. It uses the facilities available in CoCo 
Disk BASIC, so the cost of getting started is a little less than if you have to buy a DOS before using it. It is called T1L09 and was 
wriLten by Bob Mclsaac. 

TIL09 has the minimum of documentation text, buta complete source listing. Like so many FORTH 1 s, it is based on Brodie's 
STA RTINC FORTH, the first edition. This makes it, basically, a fig-FORTH with a lot of FORTH- 79 overtones. It also means 
that you must have Brodie's book in order to understand all of the words. Mclsaac docs provide a glossary, which is a big help 
if you don't have Brodie's book, or only the second edition. 

1 found T1L09 easy to use from the keyboard command mode, but more difficult when compiling from screens. I am sure thai 
my main trouble was lhat I had a very hard lime unlearning what I "knew"* about using FORTH and adapting to the T1L09 
environment Mclsaac has provided a full screen editor, using contiol keys, which uses the standard 16x64 (1 K) FORTH screens, 
while still remaining within the constraints of the 16x32 CoCo display. He docs this by using two display lines to represent one 
line of FORTH text. It sounds unworkable, but it actually works very well. 

The total package has nearly two dozen iiles, so you can expect to spend over 2 hours downloading, if you do it all at 300 
baud Depending on where you live, this can cost you more than buying a recognized DOS, so don't expect to gel something 
completely for nothing. At the minimum, you will need most of the files, so you might as well get ihem all. 

I found that TIL09 worked fine on the CoCo3 in the CoCo2 "emulator" mode, so don't expect to use the 80-column screen 
available on the CoCo3. 

All inall, 1 iate this asa highly satisfactory implementation of this dialect of FORTH.and recommend it to anyone who wants 
to avoid the use of FLEX. However, remember lhat you are not getting the latest version of FORTH and that the downloading 
costs can be high, if you get the whole package. Steams* COLORFORTH, from CP1, is virtually identical in woids, is not very 
expensive, and works very well on the CoCol and CoCo2. 
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FORTH AND OS9 LEVEL I 

1 found a fairly complete rendition of the FORTH from Brodie's STARTING FORTH, fiist edition, for Uvel I OS9 on the 
DELPHI system. You can download it either in executable binary or in the C source code. I have not tried running it, yet, but it 
does look reasonably complete. Ttiere is no documentation, as such, with it; the assumption is made that you will buy Brodie's 
book. 

If you have a C compiler, you should be able to make any changes you like in the code. You could easily add floating point 
math, trig functions, etc.* just by adapting existing C code. You could also change it to FORTH-83. 

This FORTH is interesting in that it is not the type of FORTH that I am used to, My experience has almost always been with 
ihe type which uses a list of addresses for indirect jumps through NEXT . However, it is my impiession that this OS9 FORTH 
woiks by branching to a seiies of subroutines, just as is found in the conventional languages. This would be expected, since C is 
the foundation upon which the operating FORTH is built. There is nothing inherently wrong with a FORTH written to opeiate 
in this way; I just am not familiar with it. 

If you have trouble with it, I cannot be of much help, because, as I said, I have not tried it, yet I am just repoiting ihe existence 
of a FORTH forOS9, Uvel I. 

MORE ON EXECUTION SPEED 

Several previous columns have discussed (he execution time for FORTH definitions, but 1 had never gotten around to 
presenting all of my data at one time. As you can see from ihe data in Figure 8, I have a long way to go before completing the 
experiment However, since I have been asked to show what data 1 do have, I am including it at ihis time. Of course, Figure 8 does 
not begin to cover all of the commonly used words in FORTH; it just shows the magnitude of the problem) 

Since my experimental technique was explained in some detail in the November, 1987, column. I will not repeat it here. The 
DO ... LOOP stiuctuie was changed a little bit, in order to keep from overflowing the Data Stack. The actual program that I used 
is shown in Figure 7. Notice that I had to use a loop within a loop in oider lo get 100,000 iterations. The SP! clears the Data Stack 
each time through the loop. 



TEST 



TIMERON 
2 DO 

50000 DO 
1 

SP! 
LOOP 
LOOP 
TIMEROFF ; 



Figure 7, An example of the timing loop. 



\ place a constant on the Data Stack 
\ clear the Data Stack 



The data repiesent the total number of microseconds required for the test: all of the other opeiations have been factored out 
of the time required for each element of the test. The times reported are average of 10 trials, and are in microseconds for a single 
pass thiough the loop. 

As can be seen, only a fraction of the pioposed tests have been run. The empty time sloes represent proposed tests, and the 
expressions in parenthesis show the actual form of the expression used within the loop. 

I have done a very few tests with the Z-80 FORTH from LMI, so I have reported the results in the same figure. Z-80 FORTH 
requires a more complicated command sequence to clear the Data Stack, so that is why the time for the "minimum loop" is so much 
longer than for FF9. However, the other data show pretty much what you would expect from a 6809 versus a Z-80; viz., register- 
intensive operations are faster on the Z-80 and memory intensive operations take about the same time. I cannot explain the 
differences in IF ...ELSE ...THEN. These tests are for a I MHz 6809 and a 4 MHz Z-80. 

The last two tests are interesting because they represent the time required to list a screen on two different types of display 
devices. The "MW- 100" is the CP/M computer which I use for a terminal for the 6809; it is linked by a 9600 baud serial interface. 
The "WINDER" isaPercom Electric Window installed inside the 6809 box and using some only-moderately.fastsoft ware which 
I wrote several years ago. Frankly, the results surprised me, because, like most other people, I had the preconceived notion that 
memory mapped displays were the fastest kind. What I forget to take into account was that the same 6809 working the display 
must also do everything else, while the ACIA serial interface completely removed the burden fiom the 6809. letting the 6809 go 
on to other things while the ACIA is sending the character. 
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TEXT HACKING 



By: 

Daniel R KJIloran. Ph.D 
Cognitive Engine Corp. 
34 Atlantic Street 
Lynn. Mass. 01902 

In spile of the fact that many 
assembler languages, and even a few 
higher level languages, include some 
kind of macro processing capability, 
few courses In programming bother 
much with macros, and the recom- 
mended cuirlcula for computer sci- 
ence ignore them. Itils is in spite of 
the fact that at least three research- 
ers have made macro pi ocessors the 
basis for generation of software that 
is readily portable from machine to 
machine. ML/ 1 is one of the proces- 
sors that have been used for such 
purposes and the ML/I code itself Is 
portable by such techniques. 

It is somewhat difficult to con- 
vey to the beginner the extreme 
GENERALITY of this kind or macro 
processor. Specifically, it is capable 
of identifying text patterns and re- 
placing them with other text pat- 
terns, as specified by the user. For 
example, eveiylnstanceof theletters 
"ABC" In a text could be replaced 
with Ihe letters "DEF". So what, you 
can do that with any editor. Very 
well, tiy replacing eveiy occurrence 
of "ABC", followed by an arbitrary 
amount of text, followed by "DEF" - 
with Ihe letters "DEF". followed by 
the same text that was in between 
the first two strings, followed by the 
letters "ABC". In other words, swap 
Ihe strings "ABC* and "DEF*. no 
matter how much text occurs be- 
tween themf ML/I can do this veiy 
easily. 

If you are mystified as to why 
anybody would want to do such a 
thing, consider Ihe similar text re- 
placement: 



What's A Macro Processor Good For? 



becomes 



A = B; 

MOV.W 
MOV.W 



B.RO 
RO.A 



Yes, this is actually Just a TEXT 
REPLACEMENT! So you can see. 
ML/I can actually be used as a 
compiler to a certain extent. 

Having thus laised your expec- 
tations to a pinnacle. 1 will now let 
them down with a thumpl The above 
example Is a good illustration of 
precisely what ML/I can NOT do (at 
least not in any very straightfoiward 
wayf) ML/I treats the Input flle(s) as 
a stream of "words* which It exam- 
ines, one at a tlmae. and If a word 
does not call for special treatment. 
ML/I puis it in the output stream 
and it Is gone forever. In the above 
example, supposing *~" to be the 
macro name, by Ihe time it Is en- 
countered the "A" has gone by and 
can no longer be recovered. I n ML/I. 
aU arguments must FOLLOW Ihe 
macro name! This Is a basic limita- 
tion of ML/L and one way in which it 
Is different from line-oriented macro 
processors such as STAGE-2 and 
most of the ones that are built into 
assemblers. Ihe latter, on the other 
hand, lack ML/ Is versatile OPT fa- 
cility for specifying alternate forms of 
macro names and delimiters. 

Suppose, though, thai we 
change the above example to con- 
form to the syntax of the original, 
classic. Dartmouth BASIC: 

LETA» B 

Then, by using the newline (car- 
riage * return) character as a delim- 
iter. ML/I can veiy easily perform Ihe 
above translation. 

There Is virtually no restriction 
on the form of a macro-name* Unlike 
many other such macro processors 
(GPM for Instance), macros in ML/I 
do not need to be preceeded by a 



special character (called a warning 
marker), although this can be done if 
desired. A macro name can have 
several parts, as in 

MCLENCI . . . ) 

where MCLENG followed by a pa 
renthesls Is the complete macro 
name. A name can include punctua- 
tion. It can even be a number. How- 
ever it can NOT be a letter Imbedded 
in a word. 

Now why would any one desire 
a macro name that has more than 
one part? Consider the following 
situation: 

On the Macintosh, if you 
"DeRez" a resource file. Ihe decom- 
piler puts comments on the right 
side of the line. (Figure I.) This is 
usually a good thing, as the com- 
ments help you understand the re- 
source statement. However. Ifthe re- 
source is a font, these comments are 
merely garbage. They do no harm In 
themselves, but they nearly double 
the length of the file, and fonts them- 
selves are not small. Consequently, 
compilation of the resulting resource 
/He Is slowed substantially. Getting 
rid of these comments Is a decided 
nuisance. Most full-screen editors 
and word processors are good at 
making "horizontal" deletions, but 
none is any good at "vertical" cuts. 
(CuHously. TSC's ancient LINE edi- 
tor is able to do this much better!) 
ML/I can eliminate these veiy easily. 
Use Ihe following command: 

MCSK1P / WITH • * WITH / : 

...and away they go! In this Instance 
the skip name Is a slash followed 
immediately by an asterisk, and the 
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terminal delimiter Is an asterisk fol- 
lowed immediately by a slash. All 
text in between is eliminated, as are 
the delimiters themselves. 

Another facility that Is oiten 
overlooked Is the ability of a macio 
processor to move text strings 
around. Consider again the pioblem 
of programming the Macintosh. 
High level languages typically in- 
clude WRJTELN or PRINT or similar 
commands scattered throughout 
programs with aiguments that con- 
tain literals. The Macintosh guide- 



lines, however, strongly advise that 
all such literals be collected in the 
programs resource file, llie code for 
ML/1, for Instance, contains about 
fifty such statements. To pull each 
one out manually Is a major nui- 
sance, especially If It has to be done 
repeatedly. Using ML/I. this can be 
done by defining each such literal as 
a global macro name, with the text of 
the literal as its replacement text. 
Then define the piogram's END 
statement as a macro that invokes 
each of the previously deilned global 
macros. Figure 2 gives an example. 



using the L-languages PRTEXT 
statement and creating a resource In 
the format accepted by the Macin- 
tosh Programmers Workshop Re- 
source Compiler. 

A sufficiently extensive set of 
such macros can function as a rudl- 
mentaiy compiler, and when you 
only wish to compile a single pro- 
gram, a rudimentary compiler is all 
you require! This Is the basis for 
several schemes of portable soit- 
ware. 



data TON!" (398, purqeable) ( 
$"9000 0000 0009 000F 0000 
$"0615 000E 0004 0001 004A 
$'0000 0000 0000 0000 0000 
$-0000 0000 0000 0000 0000 
$"0000 0000 0000 0000 0000 
$-0000 0000 0000 0000 0000 
$-0007 0004 3200 0000 0000 
$-0000 0000 0000 0000 0000 



FFF2 
0000 
0000 
0000 
0000 
0000 
0000 
0000 



000F 
0000 
0000 
0000 
0000 
0000 
0000 
0000 



0012" 
0000* 
0000" 

oooo- 

0000" 
0000" 
0000" 
0000- 



$"0107 0107 010A 010E 0008 0109 0104 0108" 
$~010C 010S 0109 010B 0109 0109 020A 0909" 
$"010B 010B 010A 010E 010E 0107 010A 0108" 
$-0208 0104 0104 0109 010B 0109 00OF 000B" 



/■ V 

/■ •/ 

/■ •/ 

/• V 

/• •/ 

/* •/ 

/■ 2 •/ 

/• •/ 

/- F ■/ 

/* F...F.F..FF -/ 

/• •/ 

/• F. . .F.. .. ■/ 



Figux* 1. 



MC06F PRTEXT WITHS I ] WITHS NL 

ALL SSAS<MCSBT T2-1 

MCOEFG TXTVP8, ASo\WBT2. 

MCSET P8-P8-H 

MCSET T2-T2+1 

WCCO 1,1 UNLESS T2 GR Tl 

> 



MCDEF PRGEND AS<MCSET Tl-1 

MCGO L0 IF Tl EN P8 

< resource % STR»' U28) < 

>M1. MCDEF <XXX> ASoTXTVn. 



♦XXX'KTSET T1.T1*1 



MCGO L2 IF Tl GR P8 

* 

MCGO 11 

\L2.<> 

}>; 

> 



Figure 2, 



FOR THOSE WHO\ 



Ml I) TO KNOW 
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By: All of us 

VmtriSuU Tfptfafig * <L*ptct *{pthmg \ DMW 86 



Dtir Don. 

D-BUG USKRS have most certainly noticed Che annoying thing, 
that when you have Veen tracing a part of yo jr code and then 
used the "L' 1 command (Uac and dUass entile instruction*) Co 
tee where you are in ths program, and then when returning to 



your tracing, you find yourself at Che starting peine of the 

1 just befor« Hating 
Che nexc instructions? Dot me. 



program* Who can remember the address you had 



The actual code being executed when running D-BUG is the 

D-BUG. SYS file. Thia nil « load address of $0000, ao when you 

GET the program, It will be loaded in low armory. 

My veraion of the program ia 09.6.80, and at tht address I030D, 

the following code ie found \ 46 6C 45 38 20 43, ending at 

$0342 with: 39. 

If you change thia code with chat shewn in che Hating, the 

D-BUG program will correctly recurn to the point, where you were 

juat before making the List command. 

The only change I mads to accomodate the additional code wa* Co 

ihorcen che text: PUJX COtiKMffl? 1*1 » ao ic now • •?•: <+++>'.. 

Once you have made the change » asve the block from $0000 to 

$UB3 as D-BUG. SYS. A better way la to usa the 01SKEDIT utility 

to make the change, or you could also APPEND the parch code to 

che original code. 



Best regard 



re ga rds. 



Alex Petersen 
Tollosevej 36 
DK-4 330 Hvalaoe 
Denmark 
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M) MOTOROLA IMC 



Microprocessor Products Group 
65131 WHIlam Cannon Drive West 
Austin, Texas 78735-8S98 



CONTACTS: 

[Van Motley 

Microprocessor Products Group 

i^Uj -14U-2* W 



Jtmei Soohcckcr 
Cunnm|hani 
9S244 



(4O8j982^MO0 



Gotnmunicsibon, Inc 



TEKTRONIX ENDORSES 
NEW MOTOROLA 89000 RISC CHIP 



Aawmnsrt 5ipu2tStanof &6000C 
OoVt Major ^yutan Vznkn expond to Ccanoai AP»fl 1 6 



AUSTIN. T<i4», Men* 16, 1998 ^ M«on>»a'» MUacnKzxAr Prutoco Otoep todsy 
tanaiotxd tnat TeiQTBLi Inc. oC Beajnavan. Ore., «UI ate ModdIs*« new 88000 JU9C 
micrapTOESSUDT njoduco in cxaMofl wxiattof Teksroetx* oc4ce franhka «^»4iiiufaeu. 
Tcasmii ii ihe Art* «arkmuktft vtauk» to cfemttdy annouaa camdaneni » the Moots* 
W000 family. 

TdmnU njeciflcally cnote the 88000 family Tor Us ftoriormemx. appvMrn? scMCBOBt 
and ftjuice code omfmxlhttify with Mnanmle't 68000 family of m biyuxi ki) m used Id 
the Tek 4300 Serv« polar grspmo —>m**nit 

MpturvJs raaonty annouaai) pre}iA»iury sperircarkvu of the ftftXXH The c&ip achkvea 
15. to 17 MJFS (mUllen ittBacannx per #c«rndK >4j000 Ohryiirwsi. and cnare than SO MIPS 
in (Ttuht-pnjQasini de»8T«. The cwnpany cmrendy has mcaT than 200 dvnpuw vtaadon 
cv^luatfa^dK 88000 and eaity «arapW^ « c bans tvshantd by a bVtsmd nuiab9 of vyv&m 



The Mounts 88000 RISC (n^icmd iosirunkvm pomptfe) chip set eKil be unveikd 
AwU l8uiNewVctti^A}^20inS«»Ptmocisajalon| wUh aii«aincBns>Q) by other roajor 

"We believe thai Motorola will drive the «ianrfanls in RISC arrfexurmre* )uu HX ll hai driven 
chip itandsnik with its 68000 family." said Jerry Rafney< aenctal rnanifrr of 
Tekfitwua's fntpMct wvitflabon 6v\qa. u We expect the 88000 lo onet^ •) ihe ttandafd St the 
high end of m bvi-w i p iw ^." 

"This «nnnuD«cnKn< signals the itranf industry wf^Pn wtie building fot the 88000 " said 
Jack W Browne. Ji„ director of ouHteiing for Motaole't highend ntkiia^itaexaor 4>vii*on. 
"Our soppon includes s nuntier of companies who are poised K> announee 880TD- based producu. 
This group has reviewed til con^ebfon and is oononltitd to the 88000 <— a pfoduccthat will take 
then> through the Y**r 2000.** 

Ramey siloed /'Motorola provides the cwnokic RISC chip solution with their 80000. Their 
technological tuck reconf and nMnvif mnwiog eaolkoes gave us confidence that we will nxejveaO 
the chips and suponri we need, on time." 

The Motorola 88000 family m oValgr**! id cfmod che sppliafiort range for s standard 
cbatjCTmpoter irnptcgrruanm Atfconfcvg a> Mommla, ihe WO» gives cornputtr rytttjo 
manufscturca the sbsliry to develop hi gh <ed fysagos cxh as mainfnuno vrd svfo n enfxamim 
much lower pnee. 

MntoroU's $2 billion SeaaartdVKam Products Sector (Phocnu, AxitX which includes (he 
Mkxopnxtisi* Products Orowp (Ausdfl. Tc*.). Is s division of Motorola Inc. The company is die 
largest snd taoedeii oipphcr of oavacnntiuocr» in North Americ*. with s balanced product 
portfolio of more than 50*000 devices. 
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MOTOROLA INC. 



Micro process* Product Group 
6501 WtMim Cinnon Drivt Wtftt 
Austin, T«xm 787358598 



CONTACTS. 

Dean Moslcy 

Micropnieisof Produce Croup 

($12)4*0.2839 



Jarm Strohecber 
Onnninglkim QxrvsLinie 
(408) 982-0400 



MOTOROLA INCREASES SPEEDS ACROSS 68000 FAMILY 
68024 IS HIGHEST SPEED CHIP ON THE MARKET TODAY 



Company Awro/r** 33 MHz 68020. 16 MHz 68000 
fend 16 MHz 68HCO0O Mioopraessors 




fttparrt iy: 
$hch|l 4 K«hnPB 
Hurry EhDhM {40t> *M 1 



Major Upgrade Places 68030 in UNIX** V.3 
Target/Development System EnvLionoient 

SYSTZM 32U Laptop VMEVPLlSS" Engint. 
Ackintf 30MH2 Constant ZttthWait Operation 



AUSTIN, Texas. April 4. 1988— Mo**taiA'|MtoOBroar>*i*F*oducti Group today 
sinottxavQj v> it* 32-bit 68000 family with the development of 33 MHz 68020. 
16 MHz 61000 and 16 MHz 6SHCD00 mirsojnuceuors 

The 33 MHz 68020 (020) b die fasten cksdt speed 32-bit mia^mxxvwr on the market 
As eleck ipeed is wcrct^ co a colp, perfo^ruura rises forrxspondingly. According to 
Dstaqvest. (he 020 U the mnt widely used 32-bit chip in the world, wilh 746.000 sold in !9$7 
The 020 is cwtm ily Found In applications tuch mi engineering ind scientific workstation** 
femoeia csmpucTi. defense and financial reworks, automatic idler machines and telephone 
switching. 

"Motorola's 020 ai a speed of 33 MHz is a itep ahead of my cvmturablr nucroprocessor 
in pmsaniopabittiy including mot* other RISC chips available today," ink) Dr Murray A 
OcMtDtSL senior vice president ind general maneges of the Austin, Texas-based 
Majiaauueaox fYoduec* Group. The ability of (he 020 to move io such a high clock speed is 
a tnhuie so ft* design and to our nek (•card In chip manufacturing" 

The I6MH* version of Mmototi'i 68000 micropr«*isi* upgrades (he world's fittf 32 bit 
microprocessor across a vsrkiy of application*. The 68000 provides a low-cost platform (or the 
migration of 32-bit application software to more adeansed fxxxsung environrnr nts. The 68000 
n crted in versions of the Apple Macintosh and other mutnnrrv 

Motoroii's 68HC000 is t high performance CMOS (complementary metal oudc 
icimcooductor) venkm of ihc 68000 chip but with low- power dissipation features. Bec*u*e of Us 
taw heat dissipaitoo, the 68HC0rjOcin be used in ■ totally enclosed environment as. well as 
(VKWtHe cfcctnnics systems, ind factory «utomario» otjutpmenL 

Motorola is aonti nuing » ship ill versions of its newest 32-bii raxoprocessoc. The 6*030 
tl>30). The new 25 MHt 030 follows the company* October 1987 introduction of the 20 MH* 
nMi TT#cn y toJcafc>#, with endorjememj from executives of Apple Computer, NCR, Northern 
Telecom. Unisys ind Sun Microsystems. The company stated today that ihe 030 would be 
evolving to oven higher clock speeds in the future The 030 (nickna/rcxJ "oh dimy'*) includes on 
chip insoocfton ind dad eadtea. on-chip monary management and parallel architecture typical of 
rnn/tframc and some super avnputers, 

"The 68000 product family is providing the end user with incredible computing opponunincs 
and a migration path to higher performaaae now and down the roacV* said Jack Browne* djrteior 
of ffwkeiing for Motorola's high-end naeropnsxuor division* "Motorola has sold 13 million of 
ihe 68000 family 32<felt micn^arvxscax m id this a credible volume has allowed us to fine tunc 
our manufacturing and engineering capabilities, bunging the price down to the lowest possible 
price/' 

The 33 MHz 020 will be available 60 days front receipt of order and will be priced at 
S3? 1.00 for quantities of 100 to 499. 

The 16 MHz 66HCOOO is available now in a plastic DtP (dual in line package) ai a price of 
S?4 45 for quantities of 100 to 499. The 16 MMi 68000 will be ivailable 60 days from receipt of 
order, and will be priced it $18.90 in quantities of 1 00 to 499. 

The company's 25 MHe speed 68030 mkropnsTcaaor is available now and is priced at 
S435.0O >a quantities of 100 to 499. RolumJ prices for all the chips are aviilable for higher 
volumes. 

Motorola's 68000 products. loanpaDbk family thai has generated the world's large*! 32-hji 
software and hardware base, includes ihc 68000. 68010. 68020. 68030 and future 6MW0 
microprocessors. 

Motorola's J2 billion Scxnicond uctor Ptoduc* Sector (Phoenix. AritX which includes ihc 
MicTuprtxxnoT Produoi Group (Austin. Teaas). is a divisioo of Motarota Inc. "H* cwupawy is 
the largest ind broadeu luppiler of agnsgsadg anrsia North Aozxka. with a balanced product 
portfoaioof roote than 50XXW devkes. 



CAMFOEU, CA y March 1M«8 — Force Computera his nrkased a powerful e403uVbased 
version of its popd tr FOCUS 32 compuicr system SYSTEM 3211 yields I o MlfS perfor. 
mancc in t highly AexibJe 32 bit form fa<*sr The upgrade teprtstnts a 200% performance im 
provement over earlier 60020-based modeb. 

SYSTEM ML) b i compkie compuler; il rurtt under both the UNIX operating system 
and VMEPROM- a free realtime Kernel The system coTttain* IPROM, RAM. hard and 
floppy disk dnvta. tape bick-up and communication pom. Its 12-alol bickplane offers ? 
OjKn slots for user customization The open srt hUecrorr and tower »*tyle mdocure are 
popular for deskside or desktop system devciopmera tasks is wcDl as value-added Urgrt 
•yskms for resale 

A bask SYSTEM 32U system includes the foJIowing" 

• CFU-32, ■ 25MKz or JOMHi engine Used on the 32-Nt 68030 mkroproccMw. 
aySMHx 68882 Oojftng-pohu opraccuoi, | Mbylt of local SRAM {consUnt zero 
wait stair). 4 Ef ROM lockets (4Mbyte*). and 2 serial ports. The 68030 rnfacpTPfruar 
offers orKfap togk^to-physicsJ address tranilaoon CPU-32 offers the VME Subsys- 
tem Bus (VSB) inttrfisci. The board includes PGA OOi, a 13^ pin CMOS gaie array thai 
piovides oamprehensive toWfarr and control hwvtiona CP032 includes VMEFROM, 
a real-time operating system kernel baaed on popular FOOS 

• 4 Mby*n of global system memory (ORAM with byte parity) 

• ISCSM, an intelligent SCSI ho*i cemtyoSer and floppy dkk controller baaed on a bftClfl 
microprocnaor with highnpeed DMA channels A l2aJCbyre dual-ported siatk RAM 
aHords continuous wn» by the board's DMA controller, without wan stale* and in 
dependent from all VMEbus aceeuA. firmware supports data hashing and carhcin^ 
in <on|uncoon with U»r ttibc RAM 

• ISlO-l. an intelligent 8~channel mults-protocol seiial VO board that employs the MOlO 
odcicprocTssor working out of 128Kbyte* oi zero wait stale dualporird RAM; onder 
wofUctM conditions* the ISrO-l guir»ntc« no data \o** while all 8 channeb handlr 
simultaneoua tiarufen ai 9 bKbaud Synchronous data rales to 4Mbaud art available 

• 170 Mbyte full height SCSI- based Winchester disk drrve, 23ms average access am. I 
Mbyte floppy (SAaSdbeitrdX both drives are 5 25* 

• 1 20 Mb>ie SCSI-based cartridge u p« dhve 

This minimum system olf try lull X'MEbui cvmpadibibty plus 8 I/O channels The I/O 
capacity can be used for multi-user terminal*, serial peripheral) or as real-time channels 

UNIXb Included; V M EP ROM Link 

SYSTEM iZU \t- shipped with UNIX Sy>lero V, Release 3, This pupular vimial operating 
aysiem suppott* &rnw*4 pigjng, shared n»emory. *cmapho«» and message pasting System 
V 3 includes the UNIX opetiting system kernel the sheD coetunand interpreter, a hie system 
and various user and aystera commands. RPS {remote tot iy*tc*0 is a UNIX elemertl that 
eai4i connection of SYSTEM MU to Ethernet nctwoeka 

In the 3211 system, the transport piotoco) for Ethernet b Implemented using TCP/IP In 
addition, several Berkeley extensions ire integrated into V.3. 

Included wilh (he ay stem b VMEPROM4JNK, a utibty which allows progrims 
developed under UNIX to run in the real time VMEPROM envVrmmenL 

A rich choice of tool* available from third -party vendors makes SYSTEM 324J one of 
the most powerful development sysletns. ind she form iaeto* makes this platform an adept 
target system ready lor volume shipment with irrvpressivf he\d support from Force 

System Eatrnatons Accommodate VMEbua Board* 

With seven open slots, SYSTEM 32U can accept a wide-range of VMEbus-compatiblr 
producta An iNractive Force addition k the AGCt high resolution gripliics board plus its 
GKS parkagt The AGC1 auppmts display formats up to 1600 by 1280 otatbt (64MHz pbod 
frequrncy). 

Very Urge f28Mbyr«) Fors^drsignrd high performance gfobal memorirs are available, 

in both dynamic and static vmrtor*. with and without battery backup 
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NEW SOFTWARE PRODUCT RFLEASS 
MCO02Q SIMl'lafOR Of- HUCCKR FOR Ttlh lUSt.FC 

Big Bang software, Inc, ha» releaaed an KC66020 SystDol ic Sieule- 
tor/Dafcugqor for the profaeoional croee -developer* Tha aoftwara 
package, a companion to tha HC69000/10 Simulator releaeed in 
19o6, anaMee tha u«»r to teat and d«bug 61030 ho ft ware on tha 
IBK-PC or cospa tibia. Nax filaa of Motorola S-Pecorde can be 
dieaaaaaMed and diapiayad. inatructiona can be executed In 
either Met or alngie-atap aoda. paaulta of each executed in- 
atructlon on ro«jlatera # flage and 69020 iinwry are lmedlately 
available tor diapley. During n 1 no. i«~a tapping the diaplay ahowa 
the leet lnetructlon executed r the current contente of all ragla^ 
tara, and the lnetructlon following the laat executed. All 68020 
inetructlonei addreeeing »0<ies and condition cod a a are fully 
eupportcd. Load, Ounp end Breakpoint facilltiea are Included. 
Praeent vera Ion runs on IBM-PC, XT, AT and compatible* vlth DOS 
2.0 or higher and 2S6K aoaory. Mo plug-ins required; it's all in 
aoftwara, price ie $185, Contact siq Bang software Inc., Tlbl 
W, Itvy 96, Suite 296, Panama City Beech, PL 32407, 904-764-7114. 
Telex 910-250-16B7, 



M108 Dual Async Serial Card 



RUO 

* c«ia*. nat w 



BOmMaRI, IMC. 

I State 2*9. P»m •«/ te^^L USA X40T 

7iT* TaaM»1»M6-1«87 



Classifieds 



K$ SutwTMOxal - No (iuarAniees 



3 



MUSTANG -020 16Mhz with 68881. OS9 Professional Package 

& C, with 20 meg har disk, one 80 track floppy drive, 53000. Call 

Tom (615)842 4600. 

S+Systcro with Cabinet. 20 Meg Hard Disk & 8" Disk Drive with 

DMAF3 Controller Board. UX 12 Terminal 54800. 

DAISY WHEEL PRINTERS 

Qume Sprint 9 - $900 

Qume Sprint 5 - $800. 

HARD DISK 10 Megabyte Drive -Seagate Model #4 12 $275. 

Dual 8" drive enclosure with po wer supply. Ne w in box . $ 1 25 ea 

Siemens 8" Disk Drive. $100 each, 

TanoOutpostn.56K.25-DSDDDrivcs.FLEX.MUMPS.5495 

QUMEQVT- 102 terminal, like new. amber screen $250. or best 

offer. 

SWTPC S/09 wiih Motorola 128K RAM. 1 MPS2. 1-Parallcl 

Port, MP 09CPU Card- $900 complete. 

Tom (615) 842-4600 M-F 9AM to SPM EST 

eee 

SWTPC S/09, 64K (expandable), 8200 monitor; WP. spread- 
sheet, mailing list software; best offer. 
718^768-0341, Alan 

eee 

Two Complete 68XX Systems: System I: Helix 6809 with dual 
5.25 and 8 in. drives, 64 K. EPROM emulator terminal and all 
software. System 2: S WH 5 6800 with dual 5,25 drives 32K, all 
software (Flex 1 .0. Rex 2.0) with ADM terminal. Both systems 
completely functional and complete! Both systems have EPROM 
programmers, so A ware-Rex 1 .0. 2,0. 9.0 and tons of commercial 
software. No printers. Both systems $ 1 ,000.00. Please call for full 
details. 
Bob Lund (312) 530 0957 After 7:00 pro CST 




Ti*MiHI*Ifwtteal?portatyf«t)ft>noi*nei*ra 

rfM •nhraad hjncikor^fty or nau^r iheerr mtertee* adapt** wthom in* Mgn coti 



i SON 26B1A Oka* Port UAKT. fifty 
ma tor eecA raoafcar and kratiie. epaide from B0 to a* 4k Dead, 4 by* naeve data 
fcoye 1 1C bt unv x n iieaa* a*rt*/"*rw.ir**k*uo<m* » i*> rttedV WT8/C1S tkm 

► i<vfcda» Mane Soften* driver* tar 08. Level I and «. intern udBy, Oavtoa daacripMaa 
CV»r*a amaja^ large drW* tor bottt Level! and I tnrra rnfti r iaWit at nrrni rid 

. 9*«c*»4*e OTE/OCS haed*a for <*** ^evtaiai oonflp^affcvx 

• On board crystal cag Re ta am-ieSalia need tor w ^ye t te avd tmJtt dbcae> 

, OcaJ P*eMd 8830c IX* axwaxttrt 

■ LfrraTedav*** Peru and (efiowttfarty 



«fO. 



HIM Dual Aetna Sertal Card, taty aaaembfed and letfad 
■ tone per port) 



F126.00 
22.90 

M-0» 



lb order A* prion we * US dotan. at* FOB 
Ven o otwer, BC, Canada and exclude duty tine 
Prapav by cheek, money order, trim Haretar or 
VISA. Aaqw « waetn itF pw^met chach* to 
deer Add U00ren»?c*wv»io>J on*** 



HF la M tcopaui D-yewma ud 
2*aEiet IHAn 



ui |eH)iTi-iatt 
Taia* M-Mit4i ven 



■ *.* 



■** awit itti <iiMi» 




Apple 
Macintosh- 



B Users 



Save over a $KOOO«OQ 

on PostScript 

Laser Printers! 

Faster - Finer Quality 

than the original Apple 

LaserWriter! 

New A Demos 

Cartridges-new-rebuilts 

-colors- 



is Chattanooga Calli 
615 842^ieao 

QMS-vtathoflzed 



Data-Comp Dlvialon 

H^nmiimii •♦ 
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REAL TIME PROFESSIONAL USERS OF THE ATARI ST WORKSTATION 



0SW8K V2.1 FOR ALL ATARI ST USERS $1100 

includes ail (he knowing: 

OSW8K Operating System V2 1 

Miaoware Basic (BASIC09) 

CCompiler 

PASCAL Compiler 

68000 Maao Assembierlinker/Debugger 

STYLOGRAPH Wwdprocessor/Mailmerpe/Spelkcnedcef 

DYNACALC Spreadsheet 

SCULPTOR Database Management System 

RTU2 REAL TIME DEVELOPMENT KIT 68000 OR 68020 $1950 

A must for the REAL TME EMBEDDED SYSTEM designer 

The same Real Time Language as used by (he Miliary throughout the world as 
well as the Mufti-national Companies tor Real Time Projects utilizing VAX 
equipment is now available to the smal companies on the Mega Atan Worksta- 
tion. The Compile?, Assembler, Linkers, linkage Verifier,etc site identical soft- 
ware as used on the VAX systems recompiled through itseh* and ported to the 
Mega Atari and runs at hart the speed ol a Microvax 2. 

RTU2 is a Ijury portable language wfth one of the most advanced Optimising 
Compters in the world The Ataii Workstation can be usad tor cross development 
work with VAX equipment com ping VAX code for final inking onthe VAX, or can 
be used as a stand alone development system with Optimising Compiler, Run- 
Time Uxary, Linker, Linkage Verifier, 66000 (68020) Assembler as well as a 
range of soil ware lools. A further option ol generating 68020 Target System code 
is available. 

Optimising Compter 

Run-Time Lforary 

66000 Assembler/Linker 

Linkage Verifier 

Command Line Interpreter 

Micro Emacs Screen Editor 

Uniterm 

Cantrip Building System 

S Records and other formats tor downloading 



SIEVE Of ERATOSTHENES - SEVE 



R7U2 UNLESS SPECFIED 



VAXH<760 VMS 37 1.21 SECS FOR 16 BIT W SYSTEMS MODE 

VAX 111760 VMS 3 7 1 21 SECS FOR 32 BIT M SYSTEMS MODE 

VAX-1 ir7B0 UNIX 1 42 SECS FOR 'C (UC BERXEl£Y) 

VAX 1 11780 VMS 3 7 $.60 SECS FOR ADA (TH£SOFT) 
ATARI ST 2.40 SECS FOR 16 BIT N SYSTEMS MOOE 

ATARI ST 2 9 SECS FOR 32 BIT N SYSTEMS MOOE 

PMOS/UNtX 15.06 SECSFOR PHUPS PASCAL 

Asanaddeds«$>ponMeatufeaMuftMa5king 1 Mul 

system written almost entirety in RTL/2 is available in source code lor: $8500 

Hems from the development kit can be purchased separately:- 



DEALERS WANTED 



68000 ASSEMBLER/UNKER and UBRARIAN 

ASSEMBLER 



$690 



Supports 66000. 68010, 68020 processors and 69681 coprocessor 

Extended symbol name lengths 

Greater number ol program sections 

No limits upon the number of external symbols relerenced 

Assembler statements can use continuous lines 

Conditional statements can be followed by subconditional statements 

The assembler extends its interna) data structure space incrementally 

This will facilitate large assemblies without incurring problems whh 

resource or speed, 



LIBRARIAN 



Creation and updating of object code tibranes 
Extraction and listing of modules held within a ferary 



LINKER 



Greater number of linker segments 
General lormat load files can be used to produce a variety of local 
tormats, including S records 

Load ties canbeusedtoextradglcbd symbol values torn already- 
faked procedures 

Segments can be directed to 64K boundaries 
Listing files can optimally produce cross reference htoimation 
Facilities for finking mutt-processor based systems 
References within library modules to previous modules in the same 
library can be resolved 

The linker extends its internal data structure space incrementally 
where necessary 



UNISON EPROM PROGRAMMER 

Fully cased unit 

2764, 27126. 27256 and 27512 eproms 

8 bit and 16 bit working with 32 bit upgrade soon 

FuB edfting/search ( HEX or ASCII ) 

Load and save to RAM, disk or printer, etc. 



$500 



All prices indude defvery 

TO ORDER SEND INTERNATIONAL MONEY ORDER OR USE VISA 



UNISON, T.J.P. ELECTRONICS LTD 

3 WEST STREET 

SCARBOROUGH 

NORTH YORKSHIRE, UK Y011 2QL 

TEL 01144 723 378837 



099 fc IM TM or Utoowtfi Sfam Cap 

Sa4***»»TMorMPO 

VAX and Mtomu «• IW TM of D€C 



RTl/2«awi*/»ollCl 
AUri it IttTMtf Atari top 
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NEW! 

OmegaSoft Pascal for the 68020/68881 



P20K Ja a Pascal pack 09a that nrfll ganarata coda lor all of ttia 66000 
saria* procwaws, induing tfta 60401 coprooaaaor P20K win iui on any 
68000 B«f in compuiar running tha 05*9/66000 (Mlc? owra/a) or POOS 
(Eyring Raaaarcf)) op«nrt>r>g tyctvna mith 5t2K or mora **• mamory. 

T?»a oasa pacfcaga {P20K-B) indudaa tha Compiiar. RaJocutatt* Macro 
AaMfrnbiar. Unking Lo*fa». Scraan Ed tor. Pascal Snai. Linkage Craalor. 
Host Oatjuggar, Conization managar, inataflaticn pro-am. and Patch 
urjMy. A new faa&#a in this onmpJlar is tha afcSty to aittiar fink in tna parts 
of ths runtime n—frd by tha propa/n. or to usa trap hamfari lor runtima 
aocass. lo share tha runtima library between proyama Complete operating 
eyatam interface ia aiao included using pascal procaduras and functions. 
The host debugger allows debugging at both tha Pascal and assembly 
Isngusge levels of programa that run on tha host operating system. Price 
for the base peck age is 157$. 



The runtime source code opton (P20K-R}is a vedette for S*0 and indudes 
source code lor tha operating system interlace routines as wei as pascal 
runtima 

Tha Utility aourca option (P2<K.s> «* available lor $27$ and includes source 
code lor the Scraan Edtor. Pascal 9*4 Moat Debugger. Patch riMy. and 
Cenfip#ation mar«ger 

The Target debugger option (P20K- T) ia $225 and indudes object and 
source code. This program allows Pascal level and assamhl/ level 
debugging In a system without operating system, by using a serial link 
connected to the host computer 

Prices do not include shipping charges. Master* Card and Visa accepted 
OmegaSort is a registered trademark of Certified Software Corporation, 



Oespac SA. 31 Chamin dee AiJx. CK-1226. 
Ganev4Rarvie*CLiaies. Switzerland 
TEL 022-7*400. TLX 429969 

EJsoh AG, Zdgweg 12. CH*5e05 BarkwOattwtf. 
Switzenand TEL 056-633377. TLX 626275 



RCS Microaysteme Ltd. 141 Uxbridga Road 
Hampton HH. Uddesax End and. 
TEL 019792204. TLX 6051470 

Byte Sftjdo Borken. SutenwaJI U. O.4260 ScAarv 

We* Garni any. 

TEL 0286 V 2*4 7, TLX 613343 



EJtecElektronik 5mbK Gajlleo-Qalile^Strefla. 
6500 Mainz 42, Poatfach 65. Wast Germany 
TEL 06131 50031. TLX 4187273 

PEP Elektronik Sy sterna GmbH. Am Ktosterwald 4 
0-6060 Kawtjauran, West Garmany 
TEL 08341-6974. TLX 541233 



CERTIFIED 
SOFTWARE 

CORPORAT 



616 CAMINO CABALLO. NIPOMO, CA 93444 USA 
TEL (805)929-1395 TELEX 467013 
I CD ISI FAX (805) 929 1395 (MID-8AM) 



ifrifOfOfBJBjajBfafBJBfgMgjgfr^^ 



jjgjgjQfOfMSJOJOJ^JSigfOfBfi 



FLEX" MS-DOS 



m 



Transfer Utilities 

For 68XXX and CoCo* OS-9- Systems 

Now READ - WRITE - DIR - DUMP - EXPLORE 
FLEX & MS-DOS Disk 

These Utilities come with a rich set of options allowing the 
transfer of text type files from/to FLEX & MS-DOS disks. 
*CoCo systems require the D.P. Johnson SDISK utilities and OS-9 and two 
drives of which one must be a "host" floppy. 

CoCo Version: $69.95 68XXX Version $99.95 



S.E. Media 



615 842-6809 



PO Box 849, Hixson.TN 37343 
MC/Visa 



BUEgrErErBfEffiggJGiBfaBfejE JBJaBEraraB^ 
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SUPERIOR SOFTWARE 

FOR YOUR 

6809 



SK^DOS* CKsk 

Operating System $75.00 

Configuration Manual $50.00 

HUMBUG* Monitor $50.00 

MICR06UG Monitor $30.00 

SPELL N FIX Spotting Checker $89.29 

STAR-DOS tor the Coco $34.50 

CHECK N TAX $50.00 



AND 68000 



* SK'DOS* 

Operating System $140.00 

* HUMBUG* Monitor $ 50.00 

• SPELL N FIX 

Spelling Checker {Coming) 




K 



What's New At Sardis 



SOFTWARE SYSTEMS CORPORATION 

BOX 209 -MT KISCO.NY 1Qf>49*91«V241~0287J 



OF Link (FLEX under OS 0) 



• lets you run the FLEX operating system as a task under OS-9 
Level II on the CoCo 3 (requires SDISK3) 

• switch back and forth between OS-9 and FL£X instantly 
without re-booUtg. run FLEX and OS-9 concurrently 

• FLEX can share OS*9's hard drives and RAM-Disk 

• deliveries scheduled to begin May B8 $49 



CMC "no hnir floppy disk controller tor CoCo 1, 2, 3 



• compatible with Radio Shack controller 

• eliminates those keyboard ^type-ahead" blues! 

• overlapped processing improves total performance 

• disk cachng software now included free 

• OMC controller with RSDOS 1.1 ROM. 8K cache RAM. and 
SDISK drivers (specify OS-9 Level I or II) $149.50 

• also available with 32K cache RAM — add $16 



Lower prices on ST-2900 GOOD single board computor 



• CPU bare board. ST-MON EPROM. manuals (was $45) $39 
•CPU+FOC bare boards. OS-9 Conversion Package 

(was $11 9) $99 

• RAM-512 RAM-Disk now available as bare board. Irom $69 



• Order by phone er mail. We accept VISA, checks, money 
orders Add SS for shippingrtiandling ($12 overseas) 
Prices shown In $US. 

(lraAamaAa — 0S»0 UfcjtnaM and ******* FLEX TSC) 
/} s** is. rv^ , s* (9941 996-«4«6(PacHte Time) 

T TC<HNOLOOIC/' 

2261 East 11th Ave.. Vancouver. B.C., Canada VSN 1Z7 



SOFTWARE FOR 680x AND MSDOS 



SUPER SLEUTH DISASSEMBLERS 

EACH m.FLEX S101-OS0 1100-UNIFLEX 

OiJtCr.ONlV v»r«IOn« IACm $»«-«. EX. 0M.COC0 

intl^KlwvtT gffwalt »w'C» on *i* «nri lAtMli. mdittttm irH, btfrniy «J^mg 

VKlfr MOO. I 2.J i.a M&0? «ni«n e* JB0*M0 5 tf»ri*m 

OS* WtlWl tin 0rbC*M«l FLEX fc*WMl ObfKl W. Uttto' OS9 

COCO DOS a v «Mabto * MOO, 1, 2,3*8,0/450* v*r»»or> (noi ZtQ/9090 51 only 
SOOlO dU»a»emblir flOO-FLEX b OS».UNIFlEX l MSOOS.UNIX,SXDOS 

CROSS-ASSEMBLERS WITH MACRO CAPABIUTIES 

EACH S50FLEX.OS9,UNIFLEX<MSDOS,UNIX.SKDOS 1/5100 ALUS200 

• Mdiy HOJ |503.<J*OI/I l.aB04fil«4.C80B,Za2ao 8041. 105 1. 8085 6*01 032000 
rnadkOBt CTC** ********* * C. «Hlh to*oYur*i*d U0U0O* 
vtunm tor ittnd $40 ivh, HOC tor X 9300 tor aft 

DEBUGOING SIMULATORS FOR POPULAR 1-BIT MICROPROCESSORS 
EACH S7S-FLEX S100OS9 180-UNIFLEX 
OSJECY-ONIV var»lO*a EACH *30*C0CO HEX.COCO 0S9 
n »—»a« > MnaJaJa pocaattm, ***** diuiaaffOt tormjttmg, o*wy «*m 
•paofty tor M00/1. (14*006. 6502. MOf OS*. 280 FLEX 

ASSEMBLER CODE TRANSLATORS FOR €502, 6000/1. C8W 

ttOtlaaOOa I7S-FLEX M5.0S8 $00-UNIFUX 

«ooo/i to 0000 • moo to pome* Md sm-fiex itvoSv mo-uniflex 

FULL-SCREEN X8ASIC PROGRAMS ««fi cw*ar i«tr« 
AVAILABLE FOR FLEX UNIFLEX. AND MSOOS 
(M8FCAY OENERATOfVDOCUUENTOR 180 oyaDurO*, $25 «*hevt 

U*V#«3 UBT SV9TEM $100 w/»o«rca, $90 wtlftool 

WVUfTORT W(TK VR» 1 100 •ftourc*. |50 «*J*o»t 

TA8UU AA8A 6*TCATO«IET f 100 Vaouroa. $30 arfthovl 

DISK AND XBASrC UT1UTY PROGRAM LIBRARY 
tSOFLEX 130-UNIFLEX/MSDOS 
•da «* vavt, to#i ovattory. majnuin mu» catatoo. do <** aorw, 

iTaarjajrca *or*a or it 04 BASIC propram, m«* SAStC ©n^a/n. ate. 
nonFLEX I 



CMODEM TELECOMMUNICATIONS PROGRAM 

S100~FLEX.OS9.UNIFLEX,MS*DOS.UNIX,SKDOS 
OBJECT-OHL* vttllon* EACH $90 

manu-drtvaft »W» 1«*mln«l moda . M» Irani fw. MOOEM7. XON XOFF. ale. 
tor COCO and nun COCO: drtroa Inftama) COCO wodam port up to 2400 Baud 



DISKETTES & SERVICES 

5 25" DISKETTES 

EACH 10. PACK S7.50-SSSD/SSDD/DSDD 

Amarfcin aw*, flgarartaad )00% ovary, •rim Tyvo* (acMt^ mai n^i #nd lai 

ADDITIONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

w« w« ou^omtt* tflyoiiN pnagnmi d*ici>«d in tNt advwiiMmam en in our 
brecnu»a tor a^ciaUiad ctniomar um or to oovar na* prooauon. th« cOvgt 
tor »uoh pMAomumton dvparMk cpen (n« matkatabWy ol tfw rodrftaltoni 

CONTRACT PROGRAMMING 

w* «rii errato now pfOOtanM or medfV otiw^g oroo/ami on a contract ttttfe. 
a aarvtoa wa nava provtiad tor ovar raranry vaarc. «Ha aompta^i oa w^icri «• 
fvavo a aj r^amaaj oorwoct proo/imr*tj a^Aato moai ok^iar rvitoto of 
ma>n«iima«. tncfcdhng IBM. e»mxQAa, Onteao. > M ^ | oai ( rooct p^xAir 
modaaj of »»«taafo/a*%, w^Aaang occ. IBM. DO. hi>. aT$T. aod mosi 
inda o* ffajnirv aii, indk««no 0000/1. e«Ot. ZOO. ISO?. 
. iraato moat MvooMa tor^uagm and opan»«j iTttow. on ayatams 



trto cAai^a tor eorwad pogrvnmiraj it uiuaay by Ota tot* or by tho (as* 

CONSULTING 

w« ofta* • «nda rango of t*mmw%M. i 

tanvnaft, aiMQt. iranno. and a«i 

tto OAOrOa %y fiOA*4*ino. « rtrmrf, ^.^ upon tm«. Ofk«i «tf < 



Comptrtvr Syaiami Contultontt. Inc. 

1454 Latia Lbab, Conyara. GA 90207 

TatophOAO 464-483.4570 or 1717 

Wm laka order* aj orty timo. but pl*n 
long dJacuosiona oflor «, rf possibi*. 

Contact ua about catolog, daalor. dltcouola. and tonricot. 
Moit p/ograma in aourco: glva compuiar, OS. dlth alia- 
25% off multtplo purchttoo of aama progrom on on* ordor- 
VISA ond MASTER CARD occoplotf; US funda only, pio it#. 
Add GA aaloi lax (if in GA) and 5% ahipplno.. 
iuhiiHi jc m IkamuI Svwaw ftaaMJajajj oa* h 
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K-BASIC™ 

The Only 6809 BASIC to Binary Compiler for OS-9 

FLEX or SK*DOS 

Even runs on the 68XXX SK*DOS Systems* 



s— — — -— x 

Hundreds Sold at J 

Suggested Retail: ■ 

$100.00 ; 



• 6809 ■ OS-9™ users can now transfer tieir FLEX™ 
Extended BASIC (XBASIC) source files to OS-9, com- 
pile with the OS-9 version and run them as any olher 
OS-9 binary "CMD" program. Much faster than BASIC 
programs. 

• 6809 - FLEX users can compiler their BASIC source 
files to a regular FLEX ".CMD" file. Much faster execu- 
tion. 

• 68XXX - SK'DOS™ users running on 68XXX systems 
(such as the Mustang-08/A) can continue to execute 
their 6609 FLEX BASIC and compiled programs while 
getting things ported over to the 68XXX. SK'DOS 
allows 6809 programs to run in emulation mode. This is 
the only system we Know of that will run both 6809 & 
68XXX binary files. 

K-BASIC is a true compiler. Compiling BASIC 6809 pro- 
grams to binary command type programs. The savings 
in RAM needed and the increased speed of binary 
execution makes this a must for the serious user. And 
the price is now RIGHT! 

Don't get caught up In the "Learn a New Lan- 
guage" syndrome - Write Your Program in 
BASIC, Debug It In BASIC and Then Compile 
It to a .CMD Binary File. 



For a LIMITED time 
save over 65%... 
This sale will not be 
repeated after it's 



over; 



i * 



SALE SPECIAL: I 

$69.95 ! 




Thank-You-Sale 



OnCy from: 



c 



S.E. Media 



p 



i 



5900 Cassandra Smith Rd, 

Hlxson.Tn 37343 

Telephone 615 842-6809 

Telex 510 6006630 



A Division of Computer Publishing Inc. 
Over 1,200 Titles - 6fiO>^iB^8aD 



* K-aASlC will mi under 6XXXX SK'DOS in mulak* nxxfc for the 680). 

Price •ibjax 10 (totge wihn* noux. 
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Clearbrook Software Group (604)853-9 n 8 



CSG IMS is THE full featured relation- 
al database manager for OS9/OSK. 
The comprehensive structured ap- 
plication language and B-f Tree index 
structures make CSG IMS the Ideal 
tool for file-intensive applications. 

CSG IMS for CoCo2/3 OS9 L1/2 (singla g»r) $169.95 

CSG IMS for OS9 L2 Of 68000(multl uz*() $495.00 

CSG IMS demo with manual $30 




SERINA - System Mode Debugger for OS9 L2 

allows you to trace execution off any system module, 
set break points, assemble and disassemble code and 
examine and change memory, 

Requires CoCo3 or Glmbc II, OS9 L2 & 80 cot. terminal $139.00 



MSF - MSDos File Manager for CoCo 3/OS9 Level 2 
allows you to use MSDos disks directly under OS9. 

Requires CoCo 3 P OS9 L2, S0ISK3 driver $45.00 



ERINA - Symbolic User Mode Debugger for OS9 
lets you fflnd bugs by displaying the machine state and 
Instuctlons being executed. Set break points, change 
memory, assemble and disassemble code. 

Requires 60 column display, OS9 H/2 $69,00 



Shipping: N. America - $5, Overseas - $10 
Clearbrook Software Group P.O. Box 8000-499, Sumas, WA 98295 

OSfl l| ■ trarfwrmrk of Mlcrowar* Syil»rni Corp.. MSDot it a tradafnait of Mfctowfl Corp, 



SPECIAL 

ATARI™ 

& 

OS-9™ 



NOW! 

If you have either the 

Atari 520 or 1040 - 

you can take 

advantage of the 

"bargain of a lifetime" 

OS-9 68K and BASIC 

all for the low, low price of: 



$150.00 

Call or Write 

S.E. AAedia 

5900 Cassandra Smith Rd. 

Htxson, TNI 37343 

615 842-4601 



ATARI & AMIGA 



CALL 



As most of you know, we are very sensilive to your 
wishes, as concerns the contents of these pages. One of 
the things that many of you have repeatedly written or 
called about is coverage for the Atari & Amiga™ series of 
68000 computers. 

Actually we haven't been too keen on those systems 
due to a lack of serious softwaie. They were mainly 
expensive *game-toy" systems. However, recently we are 
seeing more and more honest- to-goodness serious soft- 
ware for the Atari & Amiga machines. That makes a differ- 
ence. I feel that we are ready to startsomeserious looking 
into a section for the Atari & Amiga computers. Especially 
so since OS* 9 is now running on the Atari (review copy on 
the way for evaluation and re poit to you) and rumored for 
the Amiga. Many of you are doing all kinds of interesting 
things on these systems. By sharing we all benefiL 

This I must stress - Input /horn you on lire Atari 
& Amiga, As most of you are aware, we are a 
"contributor supported" magazine. That means 
that YOU have to do your part. Which is the way it 
has been for over 10 years. We need articles* tech- 
nical, reviews of hardware and software, pro- 
gramming (all languages) and the many other fac- 
ets of support that we have pursued for these many 
years. Also I will need several to volunteer to do 
regular columns on the Atari & Amiga systems. 
Without constant input we can't make it 0yl So, if 
you do your part, we certainly will do ours. How 
about it, drop me a line or give me a phone call and 
I will get additional information right back to you. 
We need your input and support if this is to succeed) 

DMW 
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THE 6800-6809 BOOKS 

..HEAR y£. H£A* 



OS-9" 
User Notes 



By: Peter Dibble 

The publishers, of 68' Micro Journal are proud co make 

available the publication of Peter Dibbles 

0S9 USII fJQTCS 

laforaatloo for the BlCbYNIR to the PRO, 
tegular or CoCo 0S9 

Uaing 0S9 

HELP, HINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, 

0S9 STANDARDS, Generating a New Bootstrap, Building a 

new Syatem Dlak, 0S9 Users Croup, etc. 

Progran Interfacing to 059 

DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION, 
"SUSPEND STATE", "PIPES", "IN PUT/ OUTPUT SYSTEM", etc 

Programming Language* 

Aasenbly language ProKrama and Interfacing; Basic09, C, 
Paacal, and Cobol reviews, programs, and uaea; etc. 



QUka Include 
■o typing nil the Source LlatlDga in« Source Code and, 
where applicable, assembled or compiled Operating 
Prograai, The Source and the Diacuaslona In the 
Coluvna cen be uaed ~aa la", or as a "Starting Point" 
for developing your OVM nore powerful Progress. 
Programs sometimes use multiple Languages auch aa a 
ahort Aaaenbly Language Routine for reading a 
Directory, which ia then "piped" to a Baalc09 Routine 
for output formatting, etc. 



BOOK $9.95 

Typeaet — w/ Source Llatlngs 

(3-Mole Punched; 8 x 11} 

Deluxe Binder $5.50 



All Source Listings on Disk 

1-8" SS t SD Dlak $16.95 

2-5** SS, DD Wsks $24.95 




FLEX™ 
USER NOTES 

By: Ronald Anderson 

The publlahera of 68 MICRO JOURNAL are proud to 
make available the publication of Ron Anderaon 1 a FLEX 
DSEft NOTES, In book form. This popular monthly column 
aa been a regular feature in 68 r MICRO JOURNAL SINCE 
1 979. It haa earned the respect of thousands of 
68 MICRO JOURNAL readera over the years. In fact* 
a column has been described as the 'Bible 1 for 68XX 
uaera, by aome of the world'a leading mlcroproceaaor 
profeeaionala. The most needed and popular 68XX book 
available. Over the years Ron's column haa been one of 
the most popular In 68 MICRO JOURNAL. And of courae 
68 MICRO JOURNAL is the moat popular 68XX magazine 
published. 

Uated below are a few of the TUT filea Included In the 
book and on dlakette. 

Ail TEXT files in the book are on the disks 



LOGO C1 File load program 1o oHsel memory — ASM PC 

MEMOVe C1 Memory move program ~ ASM PIC 

DUMP CI Pnnlef dump prog* am — uses LOGO — ASM PIC 

SUBTEST CI Simulation ol 6800 eode to 6609. Stow differences — ASM 

TERMEM C2 Modem .npul 10 disk (or other port input to OtsM — ASM 

M 02 Output a file to modem for anotfter port) — ASM 

PAINT C3 Parallel (enhanced) printer dnver — ASM 

MODEM 02 Tin outpul to CRT and modem lor other port) — ASM 

SCIPKG Ct Scientific math routines — PASCAL 

U C4 Mim.monilor disk resident, many useful functions — ASM 

PRINT C4 Parallel pnnter driver, wtthoul PFLAG — ASM 

SET C5 Set pnnter n*odes — ASM 

SETBASt CS Sel prmier modes — A-BASlC 

NOTE: .C1..C2, etc. -Chapter ), Chapter 2, etc. 

♦•Over 30 TEXT files Included Is ASM (assetfbler)-PASCAL- 
PIC (position Independent code) TSC BASIC-C, etc. 

Book only: $7.95 + $2 50 S/H 
With disk: 5* $20.90 + $2.50 S/H 



With disk: B" $22.90 + $2.50 S/H 
Shipping * Handling $3 3C per Boot, $2 30 per Dtsfc set 

Foreign Orders Add $4.50 Surface Mail 
or $7.00 Air Mail 

If paying by check • Please allow 4-6 weeb 6eVvtry 

* Ail Currency in U.S. Dollars 

Continually Updated In 68 Micro Journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



"FLEX Is a trademark of Technical Syateas Consultant* 

"*0S9 is a tradenark of Hlcroware and Motorola 

*6U* Micro Journal Is a trademark of Computer PubliahlnR Inc. 



(615)842-4601 

Telex 5106006630 
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!!! Subscribe Now !!! 
68 MICRO JOURNAL 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Mastercard (~| V1SA| | 



Card #. 



, Exp, Date. 



For 1 Year 



2Ycare 



3 Years 



Enclosed: $ 



Name 
Street 
City 



State 



Zip 



Country_ 



My Computer Is: 



Subscription Rates 



U.S.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50 
•Foreign Surface: Add $12.00 per Year to USA Price. 
♦Foreign Airmail: Add $48.00 per Year to USA Price. 

♦Canada & Mexico: Add $9.50 per Year to USA Price. 

•U.S. Currency Cash or Check Drawn on a USA Bank ! 



68 Micro Journal 

5900 Cassandra Smith Rd 

POB 849 

Hixson.TN 37343 





^ 



Telephone 615 842-4600 
Telex 510 600-6630 



Reader Service Disks 

Disk- 1 Rkiocl, Minicat, Mimcopy^Mintfros. ♦♦Lifetime. ••Poaiy, 

"Foodlisi. ••Dia. 
Disk* 2 Diskedit w/ intL& fixe*. Prime. "Pftnod. ••Snoopy. 

•♦Footfcal). ♦•HcAptwn."Ltf«imc 
Disk- 3 Owgfjo, Seel, Sec2, Rnd. T«ble2, Iniext, Disk-cxp, 

♦Disk save. 
Disk* 4 Mailing Pmgrwn, ♦Finddai. 'Change, •Testdisk. 

Dl*k- 5 ♦DISKFDC 1. ♦DISKFDC 2, ♦♦LETTER, ••LOVES1GN. 

•♦BLACKJAK. ♦•BOWUNG. 
Disk -6 ••Purchase Older, Index (Disk file indx). 

Disk* 7 Linking Loader, Rload. Harkteas. 

Disk. 8 Crteai, Unpher (May $2). 

Disk- 9 Dauxcpy, Disk fix 9 (Aug 82), 

Disk- 10 Home Accounting (July 82). 

Disk- 1 1 Dissembler (June 84). 

Disk. 12 Modem68 (May 84). 

Disk* 13 Mnilmf68. Tesimf68 ♦Cleanup ♦Dskalign.Help.Date.TxL 

Disk* 14 Mnit. 'Test. *Terminal, ♦Find. ♦Diskedii, IniLLib. 

Disk- 1 5 Modcm9 4 Update, (Dec. 84 Gilchrist) to Modem9 

(April 84 Commo). 
Disk* 16 Copy T*t, Copy.Doc. CatTxi, Cai.Doc. 

Disk. 17 Matdi Utility. RATBAS. A Basic Preprocessor. 

Dlsk-18 Parse Mod. Siae Cmd (Sep*. 85 Armstrang),CMDCODE, 

CMD.Txt (Sept. 85 Spray). 
Disk- 19 Clock, Dale. Copy, Cat, PDELAsm St Doc.. Eriors.Sys. 

Do, Log Asm & Doc. 
Dlsk-20 UNDC Lice Tools (July Sl Sept 85 Taylor St. Gilchrist) 

Dxagon.C. Grcp.C, LS.C. FDUMP.C. 
DJsk<2I UiiJiucs St Games - Date, life, Madness. Touch. Gobbn, 

Siarxhoi. St. 15 more. 
Dlsk.22 Read CPM St Non FLEX Disks. Fraser May 1984. 

Disk -23 ISAM. Indexed Sequential file Accessing Methods. 

Condon Nov. 1985. Extensible Table Driven, Language 

Recognition Utility. Andenon Much 1986. 
Disk .24 68* Micro Journal Index of Ankles St Bit Bucket Items 

from 1979-1985, John Current 
Dlsk-25 KHRMtT for FLEX derived from the UKDC ver. Burg 

Feb. 1986. (2)5" Disks or (1)-8' Disk. 

Disk -26 Compact! UniBoard review, code St diagram, Burlison 

March 86. 
Dlsk-27 ROTABir.TXT, SUMSTEST.TXT, CONDATA/TXT, 

BADMEN.TXT. 
Dlsk.28 CT-82 Emulator, bit mapped. 

Dlsk-29 ••Star Trek 

Dlsk-30 Simple Winchester, Dec/86 Gracn. 

Disk 31 ••• Read/Write MS/PC-DOS (SK'OOS) 

Dlsk.32 lleir-UNDC Type upgrade - 68MJ 2/87 

Dlsk-33 Build the GT-4 Teiminal - 68MJ II W Condon. 

Dlsk.34 FLEX 6809 Diagnostics, Disk Drive Test, ROM Test, 

RAM Test - 68MJ 4/88Koipj. 
NOTE: 
This is a readerservice ONLYl No Wimm ty is offend or impiiad, they are 
as received by 68' Micro Journal, and are for leader convenience ONLY 
(some MAY include fixes or patches), Also 6800 and 6809 programs arc 
mixed, as each is fairly ample (mostly) to cxmvento the other. Software is 
available to cross-ai lemble *JL 

• Denotes 6800 - •• Denotes BASIC 

• •• Denotes 68000 - 6809 no indicator. 



8" disk $19 SO 
5" disk $16.95 



Shipping & Handling .USA. Add - S3 JO 
Overseas add: $4.50 Surface - $7.00 Airmail 

68 MICRO JOURNAL 

5900 Cassandra Smith Rd. 

Hixson. TN 37343 

(615)842-4600 - Telex 510 600-6630 
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PT-68000 SINGLE BOARD COMPUTER 

The PT66K2 is Available in a Variety of Formats 
From Basic Kits to Completely Assembled Systems 



BASIC KIT (6 MHZ) Board, 68000, 
HUMBUG MONITOR + BASIC in ROM, 
4K STATIC RAM, 2 SERIAL PORTS, all 
Components $200 

PACKAGE DEAL • Complete Kit with 
Board 68000 10 MH2. SK'DOS* 51 2K 
RAM, and all Necessary Parts $530 

ASSEMBLED BOARD (12 MHZ) 
Completely Tested. I024K RAM. 
FLOPPY CONTROLLER. RA, SK'DOS 
$849 

ASSEMBLED SYSTEM - 10 MHZ 

BOARD. CABINET POWER SUPPLY. 
MONITOR + KEYBOARD. 80 TRACK 
FLOPPY DRIVE. CABLES Si 2»» 
For A 20 MEG DRIVE, CONTROLLER 
and CABLES Add $345 



PROFESSIONAL OS9 



"5ICOOS b a Trarfcma* <* 

STARK SOFTWARE SYSTEMS COAP 
-«»*aTr«*pn»/%*a*oow*r« 



$500 




FEATURES 

MC68000 Processor, 6 MHZ Clock (optional 

10,12 5 MHZ) 

51 2K or 1024K of DRAM (no wan stales) 

4Ko( SPAM (6116) 

32K.64K Of 128K of EPROM 

Four RS-232 Seiial Porls 

Floppy disk won trotter will control up to lour 

5 1/4", 40 or 80 track 

Clock with on-board battery. 

2 6 bit Parallel Ports 

Board can be mounted in an IBM type PC/ 

XT cabinet and has a power connector to 

match (he IBM type power supply 

Expansion ports -6 IBM PC/XT compatible 

I/O ports The HUMBUG 1 * monitor supports 

monochrome anoVor color adaptor cards 

and Western Digital Winchester interface 

cards 



PERIPHERAL TECHNOLOGY 

1480 Terrell Mill Rd., Suite 870 
Marietta, Georgia 30067 

Send For Catalogue 

For Complete Information On AH Products 



404/9840742 
VISA/MASTERCARD/CHECK/CO.D. 



(F 
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SPECIAL 



Heavy Duty Power Supplies 




For A tnaad tkrat o*» HEAVY DUTY SWTTO+IG POWER SUTO.Y. Tnaaa an GRAND NEW unto, tot* that 
prftoaa are teas than 1/4 tha normal prfca lor thaaa high quality unla. 



Make frstefl 

Size: 10,5 x 5 x 25 inches 
Inducting heavy mounting festa and terfsink. 

Racing: in 1 KV220 volts ac (strap change) Out: 130 wins 



Output: +5v lOamya 
+]2v-4.0 «nja 
♦12v-Z0arnps 
-I2v-05i 



Maong Ormxr Tornaia) rtnp 

Load Reacrim: Aissnuk short dmnt ttxsvtsy 

SPECIAL: $9935 each 

2 or mm $49.95 each 

Ml: $7 JO wii S/H 



Make: EcK±KTt 

Size: 10.75 x 6l2 x 225 indn 

Raring: 110/220 * (strip charge) Out: 81 warn 

Oufpuec +5v - 8.0 amps 
+12v - 24 snpa 
+12v -24 amps 
+12v Xlampi 
-12v. 04 1 



Mating Ganmta Mokx 

Laid Reaakxu Aunsntfc xKart circuit recovtary 

SPECIAL: $49.95 each 

2 or more $39,95 each 

Aikt T7J0S/H<m* 



J ^ 



5800 



»n» R4, faon. Th. 37343 Tahphow 615 842-4600 



T«*x 510 6006630 
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GMX MICRO-20 and TWINGLE-20 PRICE LIST 





All versions include 1 SAB Board 




MICRO-20 with 1MB RAM 


MICRO-20 with 2MB RAM 


TWINGLE-20 with 4MB RAM 


12.5 MHz 


1855.00 


2155.00 


3855.00 


16.67 MHz 


2185 00 


2485.00 


4185.00 


20 MHz 


2585 00 


2885.00 


4785.00 



OPTIONAL PARTS AND ACCESSORIES 



68861 12 5MHz Fitting Point Coprocessor S 165,00 

68881 16 67MHz Floating Point Cepiocessor S 225.00 

68881 20MHz Floating Point Coprocessor S 345.00 

MOTOROLA 68020 USERS MANUAL S 18.00 

MOTOROLA 68030 USERS MANUAL $ 18,00 

MOTOROLA 68881 USERS MANUAL $ 18.00 

M:W:WH»Mil;iria:\H:f:W«:.KiBJa' $1399.00 

The package includes a PC-style cabinel with a custom back panel. 
a 25 Megabyte (unformatted) hard disk and controller, a floppy disk 
drive, a 150 wan power supply, cooling Ian. panel mounted reset and 
abort switches, and al necessary internal catting (For use with 
SA8-90 serial connectors only,} 
2nd 5 *80 FLOPPY & CABLES FOft M20- AP, ADO $ 250.00 

SECOND 25MB HARD DISKS CABLES. ADO S 760.00 

TO SUBSTITUTE MM8HD FOR 25MB HD, ADD , S 290.00 

TO SUBSTITUTE 80MB HD FOR 25MB HO. ADO J 1500. 00 

TO SUBSTITUTE 155MB FOR 25MB HO. ADO $2100.00 

60MB TEAC STREAMER WITH ONE TAPE. S 690.00 

PKG 0F5TEACTAP6S $ 112.50 

CUSTOM BACK PANEL PLATE (BPP-PC) $ 44.00 

$ 335.00 

The SBC-16S extends the I/O capabilities ol the GMX Mlcro-20 
68020 Single-board Computer by adding sixteen asynchronous 
serial I/O ports. By using two SBC-16S boards, a total ol thirty-six 
serial pons are possible. 

■;KJ-Jc^l>y.TJi4;ffW:l:g^m-fJ>SiHir^fJ:B:i>.L $165.00 

The board provides level- shirting between TTL level and 
standard RS-232 signal levels for up to 4 serial I/O ports. 

■ami:i«^iif:TwaMHiB:iihiiUMM:iiBaiiai $398.00 

The GMX SBC-60P uses Ihree 68230 Parallel Interlace /Timers 
(Pl/Ts) 10 provide up lo forty-eight parallel I/O lines. The I/O lines 
are buffered in six groups of eight lines each, with separate butler 
direction control for each group Butter direction can be fixed by 
hardware lumpers » or can be software programmable for 
bidirectional applications. 

■a;t*Miltijl l Jtl;i>UJiMMHWVA'.H $75.00 

The SBClm provides a means ol developing and tesiing 
custom I/O interlace designs for the GMX Mlcro-20 68020 Single- 
board Computer The board provides areas lor both DIP (Dual Inline 
Package) and PGA (Pin Grid Array) devices, and a pre-wired 
memory area for up lo 51 2K bytes ol dynamic RAM, 

yjil:||LJ:U:b^j|p:l»fl=L\l $195-00 

The SBC BA provides an Interface between the GMX Mlcro-20 
68020 Single-board Computer and the Motorola Input/ Output 
Channel (I/O bus) With the I/O bus, up to sixteen off-the-shelf or 
custom peripheraf devices (I/O modules) can be connecled to the 
GMX Mlcro-20. 

■JililJIAlMJI.T.HJJMIJ.lcMilMHMfaliUJJI S4?s do 

Tlw SBC-AN provkte an interface between the GMX Micro- 20 
68020 Single-board Computer and the ARCNET modified token- 
passing Local Area Network (LAN) originally developed by Datapolni 
Corp. The ARCNET Is a baseband network with a data transmission 
rate of 2.5 Megabits/ second. The standard transmission media Is a 
single 93 ohm RG-62/U coaxial cable Fiber optic versions are 
available as an option 

0S9 LAN Software Driver* for SBC-AN 120.00 



I/O EXPANSION BOARDS 



3fl T SERIAL BOARD ONLY I SBC- 1 1 



GMX MICRO-20 SOFTWARE 



020 BUG UPOATE- PROMS ft MANUAL $150.00 

THESE $9020 OPERATING SYSTEMS ARE PRICED 
WHEN PURCHASED WITH THE MICRO-20, PLEASE 
ADD S1SOM IF PURCHASED LATER FOR THE 
UPDATED PROMS AND MANUALS. ALL SHIPPED 
STANDARD ON 5% m DISKS VA m OPTIONAL IF 
SPECIFIED. 



OS9/66020 PROFESSIONAL PAK $850.00 

includes OS "C". uMACS EDITOR. ASSEMBLER, DEBUGGER, 
development utilities. 68881 support 

OS9/68OZ0 PERSONAL PAK $ 400.00 

Personal OS-9 systems require a GMX Micro-20 development 
system runni ng Professional OS-9/ 68020 for initial conftguratoon 

BASIC (included in PERSONAL PAK) $ 200.00 

C COMPILER (Included In PROFESSIONAL PAK) $ 750.00 

PASCAL COMPILER $ 500.00 

UniP EX (lor Mlcro-20) $ 4 .00 

UniFLEX WITH REAL-TIME ENHANCEMENTS $ 800.00 

UntFLEXVM (lor TWINGLE-20) $ 600.00 

UniFLEX VM REAL-TIME ENHANCEMENTS $1000.00 

UniFLEX BASIC W/PfiECOMPILER $ 300.00 

UniFLEX C COMPILER $ 350.00 

UniFLEX COBOL COMPILER $ 750.00 

UniFLEX SCREEN EDITOR $ 150.00 

UniFLEX TEXT PROCESSOR $ 200.00 

UniFLEX SORT/MERGE PACKAGE $ 200.00 

UniFLEX VSAM MODULE $ 100.00 

UniFLEX UTILITIES PACKAGE I $ 200.00 

UniFLEX PARTIAL SOURCE LICENSE $1000.00 

QMX EXCLUSIVE VERSIONS, CUSTOMIZED FOR 
THE MICRO-20, OF THE BELOW LANGUAGES 
AND SOFTWARE ARE ALSO AVAILABLE 
FROM QMX. 

ABSOFT FORTRAN (UniFLEX) $1500.00 

SCULPKJR (ipedty UniFLEX or 0S9) $ 995.00 

FORTH (0S9) $ 59500 

DYNACALC (ipedty UniFLEX or 0S9) $ 300.00 

GMX DOES NOT GUARANTEE PERFORMANCE OF ANY GMX 
SYSTEMS, BOARDS OR SOFTWARE WHEN USED WITH 
OTHER MANUFACTURERS PflODUCT. 

ALL PRICES ARE F.OB. CHICAGO IN U.S. FUNOS 

GMX, Inc. reserves the right to change pricing, lerms. and 

producls specifications at any time without further notice 

TO ORDER BY MAIL: SEND CHECK OR MONEY ORDER DR USE 

YOUR VISA OR MASTER CHARGE Please allow 3 weeks for 

personal checks to clear US orders add $5 handling II under 

$200 00 Foreign orders add $10 handling il order is under 

$2 00 Foreign orders over $200 00 will be shipped via Emery Air 

Freight COLLECT, and we will charge no handling. All orders must 

be prepaid in U.S. funds. Ptoase note that foreign checks t)avt 

been taking aboul B weeks for collection so we would advise wiring 

money, or checks drawn on a bank account In the U.S. Our bank is 

the Continental Illinois National ank of Chicago, 231 S. LaSalle 

Street. Chicago, IL 60693. account number 73-32033 

CONTACT GMX FOR MORE INFORMATION ON THE ABOVE 

PRODUCTS 

GMX STILL SELLS GIMIX SSO BUS SYSTEMS. BOARDS * PARTS, 

CONTACT GMX FOR COMPLETE PRICE LIST 



EdlX 1337 W 37th Place. Chicago, IL 60609 (312) 927-5510 — TWX 910-221-4055 — FAX (312) 927-7352 
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Now Offering "FLEX'* (2 Versions) 
AND 'STAR- DOS PLUS + " 




For Ordering C*ll 

(615)842-4600 



FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 
The Folks u/ho FIRST Put FLEX* 
The CoCo 



on 




TSC Editor 

RtjtSOOO 
NOW $35.00 



DOS PLUS 4 

• Functions Same as FLEX 

• Reads - writes FLEX Disk* 

• Run FLEX Programs 

• Just type: Run "STAR-DOS'' 

• Over 300 utilities & programs 
to choose from. 



PLUS 
ALL VERSIONS OF FLEX & STAR DOS 




+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free Utlities 



INCLUDE 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memoiy Examine Program 
+ Many Many More!!! 



TSC Assembler 

fUfttOOO 
NOW $3500 



Cora Disk Dnvp Susleuisl 



2 TH1NLINE OOUILB SIDED DOUILE DENSITY DISK DRIVES 
SYSTKH VlTN PDtJEI SWPLV .CAlINfcT, DISl OllVE CARLE. J4M 
NEW DISK CONTROLLER JPO-CP VJTfi J-DOS .US-DOS OPERATING 
SYSTEMS. $4*9.95 

Spidfy What CONTROLLER You W#nt JAM, or tADIO IHACX 



THINLINE DOUIt^ SIDED 
DOUILE DENSITY 40 TRACKS 



1 



Verbatim Diskettes 



Sinftle Sldtd Double Deoilty 
Daubl* Sided Doubl* Deotlty 



Cauli oilers 



J4N JPO-CP WITN J-DOS 
WITH J-OOS, RS-DOS 
RADIO SNACK J, I 

RADIO SHACK Dlik CONTROLLER 1.1 



Disk Dtive Cables 



Cflbl* for One Drive 
Cable for Two Drive* 



$179.9* 



$ 14.00 
* 14.00 



$139.95 
$159.95 
$114.95 

3134.93 



S 19.93 
S 24.93 



MK VPCRADt 

POR C.D.E.P, AMD COCO 11 
RADIO SHACK BASIC 1.2 
RADIO SHACK DISK IAS1C 1.1 

DISK OltVE CAR I NET PCJ1 A 
SINGLE DRIVE 

DISK DRIVE CABINET POR TWO 
TK INLINE DRIVES 



niVTCRJ 

EPSOM U-RO 
EPSON MX-70 
EPSOM KX-lOO 

acojmmue* not ipso* 

6 J 46 2K SEllAL BOARD 
6 J 49 32K EXPAND TO J 26K 
EPSON MX -AX- HO KI150NS 
EPSON LX-80 Rl IRONS 
TEACrOR UNITS POR LX-80 
CARLES 4 •THEN INTERSACKS 
CALL POR PRICING 



$ 29.95 

$ 24.93 
I 24.93 



I 49.93 
$ 49.95 



4219.95 
IU3.95 
$495.95 



$ R9.95 
$149.95 
$ 7.95 
I 5.93 
I 39.95 



DATA-COMP 

5900 Cassandra Smith Rd 
HiKson. TN 37343 


|e» 




SHIPPIN6 

USA ADD 211 

FOREIGN ADD 5» 

MIH. %2$Q 


(615)842-4600 

f Of Ofdvftng 

Telex 5106006630 


S 





I 

An Ace of a System in Spades! The New 

MUSTANG-08/A- 



Now with 4 aerial ports standard & speed Increase to 12 Bfflut CPU + on board battery 
backup and Includes the PROFESSIONAL 08-9 package - tnrhvHnfl the $500.00 0&9 

C oompllerl This offer wont last ftnaim l 



NOT 128K, NOT 512K 
FULL 768K NO Wait RAM 

The MUSTAMOCaS™ synm took every hand from al 
other 68006 ayaema we tested, running OS-9 68KJ 

The MUST AM&08 inductee OS*68K" andbr Peter 
Staika SKDOS™. SKDOS b a single user* single tasting 
eystom that tafcas up *here 'FLEX™ left off. SKDOS is 
aOiaJy a 68XXX FlEX type system ( M* a TBC product; 

it. 



Now even faster! 
with 12 Mhz CPU 



C Cnmpflo tfatvc 0*8 68K Hani Disk ^ 
MUSTAN&QB SLtaCPU 0cr#l*32see 



Ota popuav O009 tyisfn 

MU9TANM20 



lfatl-061 

Omin- 21 1 



^ 




If Now more serial ports * faster CPU i 
Batteiy B/U ■ and $650.00 0^9 Profes | 



System inductee OS-9 68K or SPDQS - Yew Choice 



CPU 

RAM 

aocK 

EPTOM 
FIOPPV 
HARD DtSK 



MC680OB 

76* 

No Wat Si 

4-R232 

2-8 tt I 

W48TG2 

18K. 3» or «K 

WD1772 

Port 



12l*e 

2SK Chapa 

M09B1 QUART 

MCSK1 PIA 

Re> IVns Oak Bat BAJ 

Sefedabb 

5 1M&MB 

WD1002 Bood 



25 Megabyte 
Hard Disk System 



slonal with C compiler included! 



.j 



*$400.00 



See \A&2n&& Ad -page 5 
for trade* d^tais 




Ofcbax 68008 s 



10 
MatoQ 

{ 



MUSTANG-08 



LOOK 



Saxmsh 12 tat R^Uu? 
bxeger ^g 
09-9 68K... 18.0... 9.0 

ahs Q8-S 68K....*.6..«6.3 



r sit I; V 

reglatar tong f; 

for (baD; J < 09^999; 4+J); 



$2,398.90 

Complete with PROFESSIONAL O&0 

includes the $500,00 C compiler, PC 

style cabinet heavy duty power supply, 

5 DDDS 60 track floppy, 25 Megfyte 

i Hard Disk - Ready to Run J 

Uhice other 66006 eyflema there are aevwil sfcgnlbant 
cftnraai* The MUSTANG46 is a M 12 fctagatwrtz ey4en\ Tt» 
RAM ira NO waK tfatoe* thb mearo M bom MUSTANG type 
pariormenoe. 

Abo, staring lor addreeeabje RDMP90M the RAM a the 
maxpnum efaMV for a 66006. The 66006 can only adfreas a 
total oM Megabytes of RAM The rfesgn stows al the RAM 
apace (lor al pradfcaf pupoaaB) to be utiteed. What Is not 
avalafaJe to the user b required and reaarved for the system 

A RAM <fek of 460K can be easiy configured Waving 288K 
free for pcr/amfcywi RAM apaosi The RAM CMSK can be 
configured to any atze your ^ aa ^tif t requires (system must 
have 128K in addftbn to Is other requirements). Uaring the 
ramatitar of the anginal 766K for program use. ^JTaaTt 
source included <<*****, ate) 

MUlTAWG^aifTmn m arfCPI 



aafTSC 



r Data-Comp Division ^ 

A Decade of Quality Service' 




SystBJBWaklWkle 

Computer Publishing, Inc. 5900 Cas&tfa Smith Road 

Telephone 615 8424601 -Telex 510 600^630 Kxsor\ Tn37343 

V* , 

* Th«9 \*4t\ SWTPC IXlan#/ FLEX 5" • OS for ***** tHo. 



